


Proceedings of the 2nd 
International 
Conference on the Use 
of iPads in Higher 
Education 



Members of the Editorial Board 
Benjamin F. Baab, Ed.D. 
John Bansavich, Ed.D. 
Nicos Souleles, Ph.D. 
Fernando Loizides, Ph.D. 
 
Members of the Peer Review Panel 
Benjamin F. Baab, Ed.D., University of San Francisco 
John Bansavich, Ed.D., University of San Francisco 
Jeffrey D. Boehm, Ph.D., Bath Spa University 
Steven Furnell, Ph.D., Plymouth University 
Paul Hopkins, M.Ed., University of Hull 
Poonam Kumar, Ed.D., Saginaw Valley State University 
Rebecca Loboschefsky, M.A., University of San Francisco 
Fernando Loizides, Ph.D., University of Wolverhampton 
Mary Morrison, Ph.D., University of Southampton 
Christopher O'Leary, M.A., University of San Francisco 
Sabba Quidwai, M.Ed., University of Southern California 
Lynnae Rankine-Venaruzzo, M.A., Western Sydney 

University 
Emily Saavedra, MPS, Higher Colleges of Technology, 

Dubai 
Nicos Souleles, Ph.D., Cyprus University of Technology 
Kimberly L. Tohill, M.Ed., Pennsylvania State University 
Brandon van der Ventel, Ph.D., Stellenbosch University 
 
Members of the Conference Steering Committee 
John Bansavich, Ed.D., University of San Francisco, Chair 
Benjamin F. Baab, Ed.D., University of San Francisco, Co-

Chair 
Ken Yoshioka, University of San Francisco  
Michelle Ruiz, University of San Francisco 



Proceedings of the 2nd 
International 
Conference on the Use 
of iPads in Higher 
Education 

Edited by 

Benjamin F. Baab, John Bansavich,  
Nicos Souleles and Fernando Loizides 
 
 



Proceedings of the 2nd International Conference on the Use of iPads  
in Higher Education 
 
Edited by Benjamin F. Baab, John Bansavich, Nicos Souleles 
and Fernando Loizides 
 
This book first published 2017  
 
Cambridge Scholars Publishing 
 
Lady Stephenson Library, Newcastle upon Tyne, NE6 2PA, UK 
 
British Library Cataloguing in Publication Data 
A catalogue record for this book is available from the British Library 
 
Copyright © 2017 by Benjamin F. Baab, John Bansavich, Nicos Souleles, 
Fernando Loizides and contributors 
 
All rights for this book reserved. No part of this book may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, recording or otherwise, without 
the prior permission of the copyright owner. 
 
ISBN (10): 1-4438-9973-9 
ISBN (13): 978-1-4438-9973-4 



TABLE OF CONTENTS 
 
 
 
Editors’ Introduction .................................................................................. ix 
 
Chapter One ................................................................................................. 1 
A Nomadic Research Journey: Blogging with an iPad and Taking  
a Critical Posthumanism Perspective 
Veronica Mitchell 
 
Chapter Two .............................................................................................. 23 
The Multidisciplinary Application of Mobile Learning with iPads:  
A Comparison of Approaches for Enhancement 
Fiona Harvey and Dr. Mary Morrison 
 
Chapter Three ............................................................................................ 33 
Enhancing Fieldwork Learning using an eBook 
Judith E. Lock and Charlie Cosstick 
 
Chapter Four .............................................................................................. 43 
Everyday Student Use of iPads: A Vade Mecum for Students’ Active 
Learning 
W. Brian Whalley, Derek France, Alice Mauchline, Katharine Welsh 
and Julian Park 
 
Chapter Five .............................................................................................. 63 
Converging Lines: Apple’s iPad and Active Learning in Higher Education 
Jeffrey D. Boehm, Ph.D. and Neil Glen, MA RCA 
 
Chapter Six ................................................................................................ 79 
Use of iPads to Support Group Work in the Classroom 
James Bowers and Poonam Kumar 
 
Chapter Seven ............................................................................................ 95 
Collaborative Game-Based Learning with iPads and External Keyboards 
in a Web Development Class 
Aekaterini Mavri, Fernando Loizides, and Nicos Souleles 
  



Table of Contents 
 

vi

Chapter Eight ........................................................................................... 121 
The Nature of the eBook on the Mobile Device as a Tool for Developing 
and Promoting Interactive Learning 
Paul Hopkins and Dr. Kevin Burden 
 
Chapter Nine ............................................................................................ 143 
Varying Perspectives: iPad Deployments at the University of San Diego 
Jerome Ammer, Bradley Bond, Shahra Meshkaty and Cyd Burrows 
 
Chapter Ten ............................................................................................. 157 
Using iPads for Teaching Future Educators to Integrate iPad Use  
in the Classroom 
Claudia McVicker 
 
Chapter Eleven ........................................................................................ 167 
iPads in Art and Design Higher Education: A Survey of Practices  
and Challenges 
Nicos Souleles 
 
Chapter Twelve ....................................................................................... 185 
Towards Designing a Portable Online Assessment System 
Abdel-Karim Al-Tamimi, Esraa Bani, Issa Ala’ Elaqul and Anwar Zoubi 
 
Chapter Thirteen ...................................................................................... 203 
The End of the Paper Term Paper? How the iPad Can Enrich  
the Feedback Process 
Oliver Hadingham 
 
Chapter Fourteen ..................................................................................... 215 
Mobile Learning Institute: A Faculty Professional Development Initiative 
Michael Truong and Tim Schreffler 
 
Chapter Fifteen ........................................................................................ 229 
’Appy hour: Building a Faculty Professional Development Tablet 
Workshop 
Tracy Stuntz 
 
Chapter Sixteen ....................................................................................... 237 
The Scale of the Challenge: Staff vs. Student Perspectives of iPads  
in Higher Education 
Alice Shepherd and Dr. Sarah Underwood 



Proceedings of the 2nd International Conference on the Use of iPads  
in Higher Education 

vii 

Chapter Seventeen ................................................................................... 269 
Redefining Learning Using a Common Mobile Platform:  
One University’s Journey through Initial Implementation 
Victoria M. Cardullo 





EDITORS’ INTRODUCTION 
 
 
 
In 2011, the Art + Design: elearning lab (http://elearningartdesign.org) 

started investigating the use of iPads in art and design education. At that 
stage it became obvious that academic research in this area was minimal 
and from this emerged the need to organize the 1st biennial international 
conference on the use of iPads in Higher Education (ihe2014). The first 
conference took place in Paphos (March 2014) and it attracted delegates 
from various countries and disciplines, thus confirming the need for a 
regular forum where academics and practitioners from different disciplines 
could exchange their experiences, research and best practice on the use of 
iPads in higher education. 

The second International Conference on the Use of iPads in Higher 
Education, hosted at the University of San Francisco in San Francisco, 
California, featured 38 sessions over the course of three days, March 16-
18, 2016. Sessions included insightful and inspiring keynote speaker 
presentations, formal reports of research and iPad implementation 
activities, exploratory working sessions, and skill-based, hands-on 
workshops. Attendees represented 28 US states and 11 countries across 
five continents in diverse roles such as researchers, faculty, administrators, 
IT specialists, and students from a wide variety of academic disciplines.  

These Proceedings provide the in-depth, written versions of the 
research reports and iPad implementation experiences that were presented 
in 17 of the conference sessions. The following chapters are organized 
from an ever-widening perspective, beginning with personal accounts of 
iPad use by students and faculty, expanding to program and departmental 
experiences, and culminating with institution-wide iPad implementation 
and support activities.  

The editors greatly appreciate all who worked to make the conference 
and these Proceedings a rich resource for sharing ideas, challenges, 
successes, and future plans, especially the conference steering committee, 
chapter authors, peer reviewers, and conference attendees. 



 



CHAPTER ONE 

A NOMADIC RESEARCH JOURNEY: 
BLOGGING WITH AN IPAD AND TAKING  

A CRITICAL POSTHUMANISM PERSPECTIVE1 

VERONICA MITCHELL 
 
 
 

 

Abstract 

Most research about the iPad’s role in education has investigated the 
instructional potential of the touchpad and the collective influence it has 
for shifting teaching and learning practices. This paper explains the more 
personal journey of an iPad-with-researcher travelling an unknown path 
through blogging at http://phd4veronica.blogspot.com/.  

Each blog post begins with an image created on and with an iPad 
application (App) or combination of Apps. The forces and intensities of 
the iPad enable a diffractive approach that inspires thinking beyond 
traditional research reflexivity. The author illustrates how flows of 
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Department of Physiotherapy 
Faculty of Community and Health Sciences 
Ph +27836359917 
Email: veronicaannmitchell@gmail.com 



Chapter One 
 

2

energies between the iPad and herself open pathways that facilitate deeper 
engagement with theoretical concepts such as posthumanism (Braidotti, 
2013) and new materialism (Barad, 2007). The process of image-making 
enabled by the touchpad technology leads to blog posts that explain her 
thinking and learning in the entanglement of theory, practice and data 
collection relating to practical realities now visible in a doctoral (PhD) 
research project. Connections are made and illustrated thereby enhancing a 
research initiative that is enriching teaching and learning in higher 
education. 

Deleuze and Guattari’s (1987) rhizomatic thinking illustrates the 
multidimensionality and openness that maps and promotes meaning-
making in the context of this PhD research based in the Department of 
Obstetrics and Gynaecology at the University of Cape Town. This study 
was triggered by students sharing their narratives about witnessing abuse, 
neglect, and disrespect (ANAD) in South Africa’s over-stretched public 
health birthing facilities. The objective of the doctoral study is to develop 
a socially just pedagogy for undergraduate medical students, one which 
affords them the opportunity to respond to socially unjust practices within 
the health system. The iPad serves as a powerful enabling mechanism in 
this research endeavour. 
 
Keywords: iPad, blogging, images, posthumanism, rhizome 

Introduction 

Since the release of the iPad by Apple in 2010 and the explosive acceptance 
by users of iPads, there has been a slow but emergent collection of research 
on the use of these touchpads in educational contexts. The majority of this 
work has been human-centred with investigation into how educators can 
promote the use of the iPad and its technology as an instructional tool in 
classrooms particularly within schools. A large Canadian study (Karsenti 
& Fievez, 2013) indicated the “breathtaking cognitive potential” of iPads 
(p. 1). The survey findings noted the scarcity of research despite the 
potential. In this study the use of iPads was limited by the teachers’ 
appetite for risk and their comfort with the tablet, therefore they 
predominantly used it as a content resource in the manner of a textbook 
and for course tasks such as assignments. The portability of the tablet and 
the ability to access information were expressed as the greatest benefits. 
Where the touchpad has had a strong penetration in schools, it has 
enhanced collaboration and motivation for learning in a creative manner 
amongst other benefits (Karsenti & Fievez, 2013). 
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There is a small and emerging scholarship in universities worldwide 
that explores the educational potential of iPads (Souleles & Pillar, 2015). 
As with schools, the focus has centred on the collective use of the iPad for 
promoting teaching and learning. For instance, Sullivan (2013) reports on 
her use of iPads to foster writing skills, to encourage “fluency, creativity, 
and accessibility” with recognition of the iPad’s universal design and its 
collaborative potential (p. 2). The Cyprus-based Art+Design elearning lab 
has taken the lead in organizing biannual conferences to promote 
collaborative scholarship on the use of iPads in education. Their research 
with educators at Falmouth University in the United Kingdom assessed the 
usability of iPads using Rieber and Welliver’s (1995) instructional 
transformation model. This model explains the hierarchical levels of 
adoption and engagement with technology through five evaluative stages 
ranging from the lowest level of familiarisation through utilization, 
integration, reorientation to the highest level of evolution. (Souleles, Savva 
& Watters, 2015). A follow-up study on student perceptions of the 
instructional potential of the iPad in art and design teaching found a 
fragmented variety of uses that limited the assumed potential for the iPad 
(Souleles, Savva, Watters, Annesley & Bull, 2014). 

A systematic review drawing on 20 selected research papers suggested 
that there is “hope beyond [the] hype” for iPads to transform educational 
practices (Nguyen, Barten & Nguyen, 2015, p. 199). There is recognition 
that the “current state of practice is still in [its] infancy and exploratory” 
with the scepticism of educators again noted as a limitation (Nguyen et al., 
p. 197). Integration of this technology into teaching, learning, and research 
appears to be the greatest challenge.  

Siemens and Tittenberger (2009) point out that for educators to be 
effective in bringing technology into their teaching they ought to have a 
“spirit of experimentation, [w]illingness to engage learners in the creation 
of learning resources (co-creation of content), [w]illingness to ‘let go’ of 
control and content presentation approaches to teaching [and] [t]olerance 
of failure” (p. 15). These attributes differ from the usual required for 
traditional teaching especially in medical education where subject 
knowledge and class control are highly valued. 

From a personal perspective, my experimentation with technology with 
undergraduate medical students, and shifts in my own teaching style to 
facilitate student-centred interactive classroom sessions led to my immersion 
in a doctoral research project. In this research, blogging has become an 
integral and dynamic force and valued component of the process. Through 
and with the iPad, in multimodal ways, I am integrating my own learning 
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of theoretical concepts with classroom practices and data collection. This 
paper describes my own nomadic journey through blogging. 

Theoretical Insights 

A focus and starting point for each blog is the creation of an image on and 
with the iPad. These images mediated by my iPad form a dominant part of 
my research journey through unknown territory, a travelling path in which 
I explore my own learning in the creation of blog posts. According to 
Sapochnik (2013) image-making as part of the process in a research 
project is unusual and limited. 

The relational ontology of my being and becoming-researcher involves 
“nomadic thinking” explained by Rosi Braidotti (2006) as a “nomadic 
subjectivity in transposition” that constitutes the possibility of weaving 
together different strands and indicates (as in music) “variations and shifts 
of scale in discontinuous but harmonious patterns” (p. 5). This posthuman 
philosophy decentres the human subject in an affirmative manner and 
moves away from the binary of the subject as me and the object as my 
iPad. In this mutual exploration I recognize my “nomadic body, a 
threshold of transformations … a surface of intensities and an affective 
field in interaction with others” (Braidotti in interview with Dolphijn & 
van der Tuin, 2012, p. 34).  

 
Working through posthumanism, Karen Barad’s (2007) new materialism 

enables me to interrogate the complex relationships that give agency to 
time, matter, and space. Furthermore, Gilles Deleuze and Felix Guattari’s 
(1987) rhizomatic thinking provides a useful metaphor to describe the 
potential of the assemblage formed by the iPad and myself. This 
assemblage is the network created between myself, the human, and the 
iPad, as the non-human, both connected and related through “the mutual 
constitution of entangled agencies”, an entanglement that Barad (2007) 
calls an intra-action rather than an interaction (p. 33). 

The tablet makes available an open and smooth landscape for my 
explorations in which these different theoretical concepts can be threaded 
through each other. The iPad’s affordances, described as “the action 
potential of a technology” (Siemens & Tittenberger 2009) enable me to 
explore my learning (p. 21). 

In this paper I will explain how images on the iPad created with 
different applications (Apps) have produced a force and intensity to open 
up my thoughts and ideas contributing to my regular blog posts published 
on Blogger which is hosted by Google. These blogs are self-generated 
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with the iPad; they both individually and collectively reflect my learning 
through the process of researching student learning in Obstetrics. The iPad 
has become an extension of myself through the interrelationships and 
intra-actions involved in designing images and writing the texts of these 
blogs. 

Looking in on Obstetrics Learning 

Through blogging I share my explorations as a doctoral candidate 
immersed in researching and developing a socially just pedagogy in 
medical education: a teaching strategy that seeks to engage with “troubled 
knowledge” to develop students who can be and become advocates for 
change (Jansen, 2009). Zembylas (2013) explains ‘troubled knowledge’ as 
“the knowledge of a traumatized past such as the profound feelings of loss, 
shame, resentment, or defeat that can be carried from participation in a 
traumatized community” (p. 177). 

The fourth year curriculum in Obstetrics is the focus of my research 
project, a curricular space of extreme emotional tensions, a time when 
students are initiated into the practical aspects of birthing babies in the 
local public health facilities. It is a momentous slice of the curriculum in 
our six-year medical degree, sometimes considered as a rite of passage 
when students begin to feel like real doctors as they combine theory with 
practical experiences. However, our undergraduate medical students at the 
University of Cape Town (UCT), South Africa, are immersed in an 
overstretched health system exacerbated by the legacy of Apartheid, and 
where they frequently observe human rights violations that leave them 
feeling helpless, shamed, and disempowered (Vivian, Naidu, Keikelame & 
Irlam, 2011). 

Local research in our Health Sciences Faculty at UCT describes how 
students witness “professional lapses”, one of the many terms used to 
describe abuse, neglect, and disrespect (ANAD) among healthcare 
providers and clinical teachers at all levels of training (Vivian et al., 2011). 
Surprisingly, this tension is particularly prevalent in Obstetrics both 
locally in South Africa and globally (Honikman & Fawcus, 2015, Bohren, 
Vogel, Hunter, Lutsiv, Makh, Souza, et al. 2015, WHO Statement, 2014), 
yet these practices continue. Hence my interest in developing a teaching 
strategy that can foster an increased capacity with the new generation of 
doctors to challenge prevailing unacceptable practices that have become 
normalized. 

As an educator in health and human rights at several levels in the 
medical undergraduate curriculum, I was drawn to researching students’ 
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experiences in their Obstetrics learning. For as Semetsky (2010) points out 
these “real-life events are themselves those critical lessons from which we 
can and should learn” (p. 480). She expands on this notion in her later 
concept of an “ethics of integration” that uses these points of uncertainty, 
these critical incidents, to create revised understandings and meanings, “to 
become-other when we create in practice a new meaning for a particular 
experience” (Semetsky, 2012, p. 47). My shock and dismay as an outsider 
looking in (as a part-time educator who is not a medical doctor) triggered a 
“line of flight” into my present doctoral research project - an unexpected 
“deterritorialization” that took me away from simply facilitating workshop 
engagement (Deleuze & Guattari, 1987). These Deleuzian concepts will be 
explained further in the paper. 

I began to take “notice of the differences and transformations that 
emerge in specific events” and to move away from a human-centred gaze 
known as the anthropocentric gaze towards an exploration of a more 
expansive understanding of the multiple forces shaping student learning 
(Hultman & Lenz Taguchi, 2010, p. 539). My doctoral research project 
(PhD) emerged as a consequence of listening to students’ personal 
narratives both in the classroom and from online reflective commentaries. 
I started questioning what was influencing their struggles and the 
conflicting messages that were troubling them. I felt an urgency to find a 
pedagogical strategy that could best equip students to engage with issues 
of social injustice and ethically respond to them. 

Ethics approval was obtained from the University of Cape Town where 
I work with the undergraduate medical students and from the University of 
the Western Cape where my research forms part of larger collaborative 
educational projects exploring critical posthumanism and the affective 
turn. 

A Nomadic Blogging Journey 

Through this on-going research project, I have created a blog to describe 
my personal learning experiences as an individual researcher in higher 
education. The blog posts provide a space for interpreting and mediating 
my understandings and journaling my learning journey through the PhD 
process. I am nomadically exploring my learning and thinking by mapping 
the landscape through creating images and writing related texts in these 
blog posts using Blogger at http://phd4veronica.blogspot.com/ 

The blog is self-generated with no prescriptive instructions from 
others. While there are many reasons why academics are engaging with 
blogging (Mewburn & Thomson, 2013), my motivation is driven by the 
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need to interrogate my emerging understandings and interpretations of the 
theoretical concepts related to my research and the associated data. The 
public space of the blog and social affordances through a wider readership 
and interaction with others online, is a consequential factor rather than a 
reason for its creation. 

Blogging is an increasingly popular educational online tool that offers 
a number of technological and educational affordances (Bower, 2008). 
Deng and Yuen (2011) suggest that blogging acts as a vehicle for “self-
expression, self-reflection, social interaction, and reflective dialogue” (p. 
441). These factors encouraged me to use my iPad for blogging. Self-
expression through image-making appears to facilitate and expand my 
thinking in a way that text was not able to do. The images enable me to 
move beyond reflection, which Barad (2007) suggests is about “mirroring 
and sameness” (p. 29). The image-making moves me to a more expansive 
diffractive reading of my learning in which differences and patterns can be 
illuminated. Barad (2007) draws on Donna Haraway’s concept of 
diffractive thinking to explain the reality of diffraction in terms of waves 
that combine and disperse when they overlap and move across an obstacle 
thereby generating an interference/diffraction pattern. She stresses the 
value of working with difference rather than sameness. 

Each blog post begins with an image that is constructed through 
drawing tools in single or multiple layers or with photos that are placed 
separately or together. Different combinations of components are used in 
constructing the art-making. This process of visual communication is later 
followed by text. There is an openness to new possibilities and influences. 
I explore different Apps in producing the images and find them through 
searching the Internet or from recommendations given to me by others in 
conversations or online social media. This differs to research and 
classroom practices where Apps are selected by educators and researchers 
for students to use (Souleles et al., 2014). 

The image-creation appears to enable me to embrace the entanglement 
of materiality with myself, to discern the differences that matter. Rather 
than evaluating the end product of each image or analysing its visual 
representation, the drawings have agency of their own. Each forms an 
assemblage with me and the iPad, reflecting my thoughts, rather than 
being reduced to a passive reproduction (Barad, 2007). This is explained 
in Figures 1.1 and 1.2, which show examples of the visuals produced on 
my iPad with brief explanations.  
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Figure 1.1 relates to the blog post titled “My iPad and Me”. It was drawn using the 
Brushes App to explain how the iPad is an extension of my being and becoming, 
opening up new possibilities through my thinking with the materiality of the tablet, 
any time, any place. There appears to be a dual flow of affect and intensities 
through the fabrication of imagining mages (Deleuze & Guattari, 1987). 
  

 
  
Figure 1.2 shows myself immersed in the research data, being caught in the folds 
through mutually constituting forces. I cropped selfie photos then inserted them 
into my drawing created on the Sketches App. 
 

The meanings of my drawings/diagrams/images constitute a material-
discursive practice which is open-ended and where “the material and the 
discursive are mutually implicated in the dynamics of intra-activity” 
(Barad, 2007, p. 152). I seek to understand the force, impact and 
entanglement on me as a researcher/teacher and what effect the curriculum 
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Figure 1.5 is the drawing in a blog post titled “Position mattering” created using 
the iPastels App. The image centres a bed that holds down a woman giving birth. It 
highlights the regulation and control that is evident in some birthing units. Our 
students recognize the disjuncture between learning about alternative options for 
birthing positions then witnessing a different approach in some of the maternal 
facilities where choice is not an option. 
 

Beyond the physical smooth surface of the tablet there is a deeper 
smoothness where the potential energies move outside the tools and 
competencies that I possess. This openness to new possibilities and 
influences where creativity can enhance the process, is described as a 
smooth space by Deleuze and Guattari (1987). It differs from the usual 
scientific research which tends to prioritize the transmission of 
information and facts led by evidence which is measurable with impact 
outcomes, known as a striated approach indicating tight control and 
classification (Deleuze & Guattari, 1987). 

The iPad expands and multiplies my ability as I connect with it to the 
wide range of tools and a/effects available to me in the different Apps. 
Without any design or artistic training, I can experiment in the creation of 
images or collages. Furthermore, the mobility affordance of the iPad 
allows me to spontaneously create the images in different places and times 
such as on the bus, in coffee shops or other informal settings.  

Thinking through images with my iPad contributes an important 
component to my research project by providing a different way of 
knowing, and interpreting those ways differently. The drawings help me to 
explore my insights from and about the multiple actors involved in student 
learning in Obstetrics. The iPad images can accommodate issues around 
relationships such as affect, defined as “our power to affect the world 
around us and our power to be affected by it, along with the relationship 
between these two powers” (Hardt in Clough, 2007, p. ix). The 
assemblage of the iPad and me has an empowering force; it opens up new 



A Nomadic Research Journey 11 

channels of flow in the Body without Organs (BwO) - in my body/the 
body of the iPad (Deleuze & Guattari, 1987, pp. 22-23). Lenz Taguchi and 
Palmer (2014, p. 764) explain BwO as “a body as a plane or place, which 
is passed by and intertwined with material, semiotic, and social forces of 
various speeds and which is becoming more or less ‘full’ or ‘emptied’ on a 
continuum”. My subjectivity gets extended by association with the many 
interconnections and intra-actions that emerge in the teaching machine 
(Deleuze & Guattari, 1987). 

The iPad and Me 

Braidotti (2013, p. 43) asserts that posthumanism does not assume an 
individualised, human self but “a transversal inter-connection or an 
‘assemblage’ of human and non-human actors”. This assemblage began in 
November 2014 when my iPad and I produced weekly artefacts as blogs. 
Through the medium of blogging I progressively question my own 
position, my becoming in the production of this research project. In this 
process of entanglement where images and ideas twist themselves as they 
relate to each other through my linguistic and artistic efforts, the 
assemblage is becoming in unexpected ways that are fluid and dynamic. 
As indicated in Figure 1.1, the iPad is part of me, an extension of my being 
- a consequence of my visual impairment (a congenital condition) yet a 
ramification and amplification of my creative flows. There is an 
interdependence between myself and the device - an example of the 
posthuman that recognizes the decentering of the human (Carey, 2010). 

The drawings act as the initial force, opening up flows of energy as I 
question my theoretical understandings of what we do in the Obstetrics 
curriculum and how we do it. By creating agential cuts through the images 
there appears to be a “rhizomatic zigzagging flow” where ideas “link, 
connect or collide with another, and produce something new or different” 
(Lenz Taguchi & Palmer, 2013, p. 675). According to Braidotti (2013) 
“[t]hinking is the conceptual counterpart of the ability to enter modes of 
relation, to affect and be affected, sustaining qualitative shifts and creative 
tensions accordingly, which is also the prerogative of art”, as elucidated in 
my own work (p. 170). 

These art creations have contributed to a collection that forms part of 
my becoming-researcher through an iterative process of multiplication 
connected to my thinking, Forces and movements entangle to produce 
assemblages between the iPad and myself. The relations and connection 
between the tablet and myself construct an in-between space through the 
“mingling of bodies, the meeting of forces, a constant interpenetration and 
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interconnection of all phenomena” (O’Sullivan, 2006, in Clark, 2012, p. 
209). 

The wide range of applications available for images and the affordances 
of the Internet to access them provide me with a smooth space for 
exploring my becoming. The iPad offers a surface with little resistance 
allowing a free flow for my finger, a preference to the presently available 
stylus or pen options. Original ideas are supported and mangled 
(Pickering, 1995) by using photos, icons, images made by myself and 
others that can be combined to provide multiple meanings. I can choose to 
expand my drawings horizontally spreading out across the tablet face or 
vertically adding more layers with tools such as Adobe Ideas. The 
movement is variable. Even magnification on specific areas is possible 
through different hand movements. The choice of tools and colours gives 
me more opportunities for exploration—it feels like an immersion into a 
virtual art studio. Unlike a piece of paper, it is expansive. I am not an artist 
and have no design expertise, yet I can submerse myself in the free flow of 
activities like mixing colours, using erasers for varying effects, and 
choosing a vast array of drawing tools and photo effects. I can plug into 
ideas as my thoughts move to graft them onto each other (Bergson in 
interview with Dolphijn & van der Tuin, 2012). This leads to 
combinations like sketching on photos. I can make agential cuts where and 
when I choose (Barad, 2007). The texts created (both visual and verbal) 
then become marks on the iPad/my body that continue to record the 
progress of my research. 

Reflecting on my research journey since acceptance of my doctoral 
proposal, these blogs have opened up an expansiveness to explore my 
thoughts and my intra-actions (Barad, 2007). Through readings and 
conversations with others, new lines of flight have moved me with their 
force and flows resulting in established beliefs being disrupted and 
ruptured (Deleuze & Guattari, 1987). 

The Entwined Entanglements and Rhizomes 

 ‘[W]e do not stand outside of the world, we are instead part of the world 
in its ongoing intra-activity’ (Barad, 2007, p.146). 

 
The materiality of images and the iPad have become forces to elucidate the 
reality of my research on ANAD in Obstetrics. It is through the 
interrelationships “where things and matter, usually perceived of as 
passive and immutable, are instead granted agency in their intra-activities” 
(Hultman & Lenz Taguchi, 2010, p. 539). 
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What follows is an explanation of Deleuze and Guattari’s (1987) 
rhizomatic thinking to illustrate how a fluid, generative and multidimensional 
research component is making a mark. As each image is created, an 
agential cut is made through which certain aspects of my research are 
highlighted and others excluded (Barad, 2007). With and through images, 
I diffractively open spaces that can elicit and affirm affective responses. 

Deleuze and Guattari (1987) claim that traditional educational 
practices inculcate an arborescent culture. The vertical, fixed, and linear 
thinking can be compared to a tree with roots. There is a clear and defined 
structure representative of the species. Rhizomes on the other hand, are 
productive and generative and symbolic of post-qualitative research that is 
dynamic, fluid, indefinite, unfolding (Greene, 2013, p.753). According to 
Taylor (2008) drawings provide a “trace of the thinking process” through 
marks that reveal emotions, force, and other characteristics depending on 
the medium and tools used. As the researcher, I am creating and recreating 
agential cuts (Barad, 2007). In terms of rhizomatic thinking, the images 
drawn offer new potentialities that are creative and unimaginable; 
therefore, mapping becomes a more appropriate term to use than tracing 
(Deleuze & Guattari, 1987). 

Deleuze and Guattari’s (1987) rhizomatic framework provides a 
valuable tool for thinking with my iPad. The tablet extends and connects 
me to new ways of being. It fosters a rhizomatic exploration using the six 
principles associated with rhizomes, described in Table 1.1 below. 
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Table 1.1: Explanation of Rhizomatic Principles  

Rhizomatic 
principle 

Brief description Demonstrated in the iPad  
blog posts 

1.  
Connection 

There are no fixed beginnings 
or endings rather opportunities 
for splitting off knowledge at 
nodes and ruptures as new 
knowledge is created through 
entangled becomings.  

As indicated in Figure 1.6, 
the images on the blog posts 
connect with each other in a 
non-linear manner.  

2.  
Heterogenity 

Barad (2007) points to the 
importance of seeking out 
patterns of difference that 
make a difference.  

Rather than using the 
uniformity of text, through 
the iPad I work in a 
diffractive way using 
different resources enabling 
the images and texts to 
thread through my thoughts. 
The different mediums of 
pastels, paints, crayons and 
pens plus fillers and special 
effects shift me and facilitate 
the transformed expressions 
made visible by the available 
Apps. 

3.  
Multiplicity 

The generative nature of the 
rhizome offers multiple 
potentialities.  

The iPad shifts me into 
unknown spaces as I explore 
new and different Apps 
sometimes found through 
general searching or online 
resources such as 
Educational Technology and 
Mobile Learning. 

4.  
A signifying 
rupture 

Rhizomes can be broken at any 
point creating “lines of 
segmentarity” (Deleuze & 
Guattari, 1987). 

Through the art-making on 
the iPad new ideas emerge. 
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5.  
Cartography 

Maps have multiple entryways 
and orientations, like 
rhizomes. Braidotti (2013) 
explains a cartography as “a 
theoretically based and 
politically informed reading of 
the present” (p. 164). It is a 
map of emergence that 
“constitutes a production of 
spaces in between the different 
fields of logic" (Lenz Taguchi 
& Palmer 2014, p. 275). 

By pushing through my 
inexperience in design and 
artwork, my image creations 
generate visual maps. These 
open connections take me 
in/through many dimensions 
and directions as well as 
providing a medium that is 
“detachable, reversible, 
[and] susceptible to constant 
modification” (Deleuze & 
Gauttari, 1987, p.12). The 
collection of images created 
since the start of my PhD 
study will provide a mapping 
of my progress.  

6. 
Decalcomonia 

According to Bonta and 
Protevi (2004) decalcomonia is 
the "mimetic process of lifting 
a code, image or text from one 
medium, then transferring it to 
another without transforming 
it" (p. 75). It refers to the 
transfer of information and 
patterns. 

The touchpad facilitates an 
emergence of the unconsci-
ous with the transfer of 
patterns through my 
thoughts into the image-
making — a dynamic intra-
activity. 
 

 
These principles described above are evident in varying degrees in the 

image-making-becoming of my research project. The iPad creates spaces 
through which the agential force of the materiality of diagramming or 
image-making is elicited and enacted. The mapping of thoughts through 
tools on the iPad reveals an unconscious knowing as it opens up the flows 
and connections described in rhizomatic thinking. Barad (in interview with 
Dolphijn & van der Tuin, 2012) states that “knowing is a direct material 
engagement, a cutting together-apart, where cuts do violence but also open 
up and rework the agential conditions of possibility” (p. 52). Through the 
process of drawing there appears to be a rupturing of restraint and perhaps 
self-censorship to elicit something new. An entanglement is occurring 
creating an assemblage that enables and allows the different flows of 
knowledge as opposed to a binary constriction where the drawer and the 
drawing remain as the subject and the object. 
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Challenges 

Finally, I will consider the challenges in using the iPad for mediating the 
blogging activities before concluding. Finding the time to connect with the 
tablet for blogging has been my greatest limitation. The regularity of blog 
posts is challenging to maintain. This flow was interrupted through times 
away from my usual routine or when heavy work commitments demanded 
different priorities.  

Another limitation was my sensitivity to the public online space. On 
several occasions the artefact produced through the intra-action of the iPad 
and myself was left in draft form but never published. The free-flowing 
intensities creating the artefacts sometimes felt unsuitable for sharing 
online. Although this reduced the output number, I was and continue to be 
continually conscious of the sensitivity of the topic that my research is 
addressing. 

Conclusion 

This paper has drawn on theoretical concepts of critical posthumanism to 
explain the entangled intra-actions between my iPad and myself, depicting 
the broader practice and relationships between technology and humans. 
Through my personal narrative of blogging in becoming-researcher, and 
the rejection of the duality of humans and technology, I have explained the 
value of using the affordances of the iPad to expand our reflectivity to 
highlight differences that make a difference through a diffractive approach. 

The blog posts enhance my rhizomatic thinking as there is an unfolding 
of my subjectivity as a researcher. Through a diffractive approach to image 
creation, I have been able to explore the layers of meanings that emerge 
from a learning space that tends to remain silent and secretive in students’ 
learning of Obstetrics. By capturing multiplicities through Deleuze and 
Guattari’s (1987) concept of rhizomatic thinking that engages with 
Barad’s (2007) material-discursive practises deeper insights have been 
gained. 

Images enabled through touchpad technology create a powerful 
medium to enhance research, teaching and learning in higher education. 
While sometimes viewed as a childlike activity, this undervaluing of the 
force of the medium is demonstrated as inappropriate. Rather, drawings 
that are spontaneous and immediate have a force and intensity that can 
promote the research process. I have shown that a collection of drawings 
emerging through an iterative process - data-in-the-making, creates a 
process of “enabling newness to come into existence; the ‘more-than’ of 
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data” (Springgay & Zaliwska. 2015, p. 137). The images in the blogs 
created through the numerous iPad Apps complement traditional research 
methods by opening up spaces that can generate forces and knowledge that 
move beyond conventional self-reflection. 

The iPad as a technological device is rupturing me in unexpected 
nodes, facilitating new lines of flight that deterritorialize the assumed role 
of instructional support generally associated with a tablet. As I explore my 
learning through the doctoral research process, the iPad forms an integral, 
embedded, and embodied part of my becoming and my research 
subjectivity—the value of posthumanism. 
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CHAPTER TWO 

THE MULTIDISCIPLINARY APPLICATION  
OF MOBILE LEARNING WITH IPADS:  

A COMPARISON OF APPROACHES  
FOR ENHANCEMENT1 

FIONA HARVEY AND DR. MARY MORRISON 
 
 
 

Abstract 
 

For the last three years the University of Southampton, through the 
Institute for Learning Innovation and Development (ILIaD) has been 
working with students as partners in developing the digital literacies skills 
of both staff and students. An integral part of the approach has been the 
use of iPads to support this development. Students working with 
academics across a range of disciplines have been issued with iPads to 
support the exploration of a variety of digital applications including 
ebooks, apps, interactive video, blogs, the use of Twitter for language 
learning and more. The initiative is part of the Southampton Opportunity 
project at the University and the Innovation and Digital Literacies 
Champions (iChamps) are one group of students who are specifically 
involved in supporting technology-enhanced learning. In addition, Fiona 
Harvey, lead for the iChamps initiative (ILIaD) and Dr. Mary Morrison 
(Southampton Business School) have reviewed how the MBA programme 
has utilized and learnt from their own experiences in issuing iPads to their 
students. The University has no official policy for the use of iPads but they 
are the mobile tablet of choice amongst most academic staff. Students 
have their own devices but have lately tended to bring with them laptops 

                                                 
1 Fiona Harvey, Education Development Manager, (Institute for Learning 
Innovation and Development) and Dr Mary Morrison, Education Development 
Fellow, (Southampton Business School), University of Southampton. 
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and mobile phones. The iChamps have all reported how they have not only 
been able to demonstrate ideas but that they have also improved their own 
productivity. Some had other tablets but prefer the ease of use of the iPad 
over their alternatives. This paper will compare experiences regarding the 
use of iPads within the MBA programme with their cross-institutional use 
by students and staff from a range of disciplines, including Health 
Sciences, Modern Languages, Chemistry, and History. It will examine 
how use of these tools has enhanced the student experience and reflect on 
whether the use of iPads has made any difference to student satisfaction or 
achievement. The research will inform future strategic plans for education 
enhancement at the University. 
 
Keywords: student development, satisfaction, experience 

 
Introduction  

 
The University of Southampton is a research intensive university, on the 
south coast of England. It has over 24,500 students studying a wide range 
of disciplines from Medicine to Art, across five campuses. At the time of 
the last iHE conference official figures showed that 800 iPads had been 
ordered between 2010 and 2013. The same data for the 2013-2016 period 
show that figure to be 1200. However, it is difficult to understand the 
effect of these purchases, so the purpose of this paper is to explore the use 
of iPads in two known examples. 

ILIaD supports various innovations around the use of technology- 
enhanced learning, including the Innovation and Digital Literacies 
Champions (iChamps), and staff and student development sessions on the 
use of iPads for the Business School’s MBA programme. This was in 
collaboration with Dr. Mary Morrison and the MBA team. The iChamps 
are students who have been selected either directly by individual 
academics or who have been interviewed after applying to work alongside 
academic staff.  

There are 12 iChamps working on a variety of projects and each 
student already had an iPad or was issued with one. Working with an 
academic or with a Faculty on a project throughout the semester, they are 
supported by Fiona Harvey to develop digital literacies skills. This is part 
of a range of Student Champions initiatives at the University of 
Southampton, within the ‘Southampton Opportunity’ programme of 
activities and commended by The Quality Assurance Agency (QAA), 
during the Higher Education Review (QAA, 2016). 
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The MBA programme has 26 students, with diverse backgrounds, who 
are issued with iPads at the beginning of their programme and are required 
to download apps and core texts. The MBA was the subject of a study for 
the first ihe conference (ihe2014) and the intention was to survey the use 
of iPads on an annual basis. However, this was difficult for a number of 
reasons. A steep increase in student numbers in the School and many staff 
changes, including within the MBA programme, meant that much non-
essential work was abandoned, and this review is therefore of a snapshot 
of current practice rather than a longitudinal study. 

Methods 

The authors considered the nature of the two groups and their iPad usage 
in order to compare and contrast approaches and outcomes. Both groups 
were invited to take part in an online survey which explored hours of 
usage, nature of usage and apps used, along with some free text comments. 
Data collection was expanded with some unstructured interviews with 
students and staff in both groups resulting in the following two case 
studies. 

The Case Studies 

The two groups are quite different in nature, background and role, as 
outlined in Table 2.1. 
 

Table 2.1: Comparison of Case Study Group Characteristics 

 iChamps MBA 

Size of group 12 26 

Number of responses 5 9 

Level of study UG/ PGR PGT with 3 years work 
experience 

Domicile Mostly from UK All overseas 

Brief given To use iPad as support 
for work with 
academics or students 

To have iPad to use  
as primarily  
organisational tool 
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Support One ‘cool tools’ 
session and regular 
group support sessions 
on digital literacy 

Short session at 
induction, brief with 
key uses and apps 

Timeline Up to 3 years 1 year full-time study 

Group interaction Work independently 
with opportunity to 
meet monthly 

Taught/ study together 
on regular (weekly) 
basis 

The iChamp Initiative and Their Use of iPads 

The iChamps focus on an aspect of educational enhancement and their 
explicit role is to support the development of digital skills for staff and 
students via a collegial approach (Bovill, Cook-Sather & Fallen, 2011; 
Kay, Dunne, & Hutchinson, 2010). ILIaD has the responsibility to support 
technology-enhanced learning, so all projects have been negotiated to 
maximise the use of that technology, through the use of apps or websites 
that can facilitate this. Part of their ‘toolkit’ for carrying out these projects 
is the iPad, along with Open Badges and ePortfolios.  

All the iChamps and their academic leads are encouraged to attend 
monthly support sessions led by ILIaD. These range from practical uses of 
apps for enhancement, productivity and communication to the use of Open 
Badges to scaffold the projects.  

The iPad has provided a high level of quality in that the chosen apps 
can operate within the university infrastructure (there have been problems 
with network compatibility) and that the apps work well, most of which 
have been designed for use within the IOS platform. iPads are easy to use, 
with instruction only needed for enhancement and not to access the tool 
itself. All the iChamps have said because of this, that they have found 
ways of using the iPads for their personal and professional use. Students 
have commented that some of the apps that they have been shown for the 
projects they have also used in their own study, and all of the students 
interviewed said that they used between 20-50 apps as a matter of course. 
The technology is invisible to them, with that no longer a barrier to sharing 
ideas or showing how an app could be used. As an example, in the past 
students had to print off a paper-based claim form and scan it in to be sent 
for payment. The students now use the Camscanner app to scan in 
documents, and thus enable electronic completion and forwarding of the 
form. All of this takes a matter of minutes and costs the students 
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nothing—a sharp contrast to the experience of many of their peers who 
still use the slow paper-based route. The iChamps have applied these 
techniques learnt on their projects to their own learning practices, 
choosing to read on their iPads (rather than print) and using apps like 
iAnnotate to record their notes. What is very interesting is how the 
students have applied the digital literacies skills they have developed as 
part of the iChamp initiative to allow for autonomous learning, blurring 
the lines between their living and learning at the university (Falloon, 
2010). 

One iChamp from a summer internship, commented that they 
 
“…hadn't ever really used an iPad before so… was initially a bit unsure 
about how valuable it would be as a study tool. However after using it to 
explore a wide variety of apps available for download I realised how 
useful having an iPad is/was to the extent where after the internship I 
ended up buying my own!”  
 
It is this ease of use, pushing the tool to the background and enabling a 

focus on the functionality which appears to have supported the mission to 
enhance and engage educational activities. 

Without formal IT support, there have been few problems with the use 
of the iPad for education and many of the iChamps see it as part of their 
resources. We have not had to provide any formal introductions to how to 
use it, other than utilising the informal iPad Coffee Clubs (Harvey & 
Smith, 2013) to share good practice. 

MBA Programme and the Use of iPads 

In 2014 the paper submitted to the first ihe conference reviewed the use of 
iPads in the MBA programme by both staff and students.  

iPads are provided within the MBA primarily as an organisational tool 
and have been since 2013. Students are given a user guide and have a 
session during induction to download the key apps and resources. They set 
up their university email account, download essential apps (including 
Bluefire with course books) and, as of this year, use iCal for their official 
timetable. Both the guide and induction session have been developed by 
the MBA programme manager, building on those first used in 2013 with 
input from IlIaD and the Education Development Office in the Business 
School.  

There were no specific iPad-linked pedagogical outcomes identified 
for the MBA, it was intended to be a good communications and 
organisational tool for students, giving a ‘level playing field’ in terms of 
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their own laptops and are able to complete all activities (e.g., accessing 
university email, reading books and accessing the timetable) on a laptop or 
even on a phone.  

Based on the two studies it seems that the iPads have not yet had a 
major impact on practice. They are most often used for activities that can 
also be carried out on laptops or smartphones. What has not been included 
here are the exclusively ‘iPad’ activities such as the creative apps, which 
could offer something different. However, without the space within a 
programme and the structure across the university to support staff willing 
to trial these new approaches, it will be difficult to make headway. It is 
essential to think about staff development in this context, in order to 
engage with students to enable them to use the devices given them to their 
fullest extent. 
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CHAPTER THREE 

ENHANCING FIELDWORK LEARNING  
USING AN EBOOK1 

JUDITH E. LOCK AND CHARLIE COSSTICK 
 
 
 

Abstract 
 
Alumni often cite undergraduate field courses as the most enjoyable aspect 
of their degree course. As part of a University of Southampton iChamp 
project, we aim to use iPad apps to produce an interactive eBook as the 
course handbook for a first year ecology field course. The 12-day field 
course takes place in Southern Spain and is compulsory for all Biology, 
Ecology, and Zoology students in the Centre for Biological Sciences at the 
University of Southampton. We take along with us 20 departmental iPads, 
which are used to produce species identification notebooks of plants and 
invertebrates in Evernote and have rugged cases to allow them to be used 
in the field. In addition to the 20 departmental iPads, a growing number of 
students take their own tablets and smartphones. To engage students with 
learning prior to the field course we have produced an eBook. Field course 
students are able to engage in active learning in advance of the trip, 
simulating many activities, which they may not have had previous 
experience of due to the reduction of field work learning in schools. 
Rather than simply producing an iBook version of the printed handbook, 
we will enhance the content of the book, providing links to websites, 
YouTube films made by previous students on the field course, and 
specially-created GIFs that allow students to learn at their own individual 
pace before and during the field trip. Students can also comment on 
sections of the eBook, collecting data, sharing their knowledge with 
others, and assisting with further development of the eBook. Use of 
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gamification simulations of biological laboratory techniques has been 
proven to improve student perceptions of laboratory exercises by 
increasing student engagement and motivation. We aim to provide similar 
enhancement to fieldwork learning. Preparatory work will also remove 
possible anxiety due to lack of previous fieldwork experience and the 
intensity of the course, also improving student perceptions of the course. 
 
Keywords: fieldwork, student partner, eBook 

Introduction 

Field courses are a focal and memorable element of many degree courses, 
providing undergraduates with a taste of field work and everything it 
entails, including data collection and recording. Travel away from the 
university campus and the costs associated with purchasing equipment 
have traditionally limited the amount of equipment taken on undergraduate 
field courses. More recently, the portability of iPads and smartphones, 
along with the multitude of apps available for data collection/recording, 
make them ideal for use on field courses (Welsh & France, 2012), without 
dilution of the unique, beneficial effects of field courses. 

The Unique Effects of Field Courses 

In the UK, the Quality Assurance Agency for Higher Education’s 
Benchmark Statement for Biosciences states that “the Biosciences are 
essentially practical and experimental subjects” (QAA, 2007, p. 3). 
Practical work can take place in the laboratory, the field of “in-silico”, 
providing hands-on learning and increasing employability through the 
development of experimental skills appropriate to a student’s discipline 
(Lewis, 2014). In a systematic review, Lewis (2014) compared virtual 
versus traditional laboratory-based practical activities, finding that student 
learning can be enhanced when the benefits of each mode of delivery are 
maximised (e.g., virtual learning for material that is more suited to 
computer-based delivery, such as bioinformatics). In contrast, Scott et al. 
(2012) compared student learning from a task delivered in a laboratory and 
also in the field, finding that fieldwork enhanced student learning by 
promoting deeper learning. This suggests that it is difficult to replicate the 
learning experience of field courses. 

The particular effect of fieldwork on student learning may be due to 
two unique elements of field work, firstly that it takes place outside, in 
nature. Engaging with nature has also been found to improve mental 
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wellbeing (Bratman et al., 2015); therefore field work provides a health 
benefit to our students by providing them with time in greenspace. This 
could result in the enhanced learning. Secondly, field courses encourage 
social interaction between students, in an informal setting, increasing their 
social learning network. It was noted by Taylor and Procter, in the 2014 
proceedings of this conference, that students sometimes appear to prefer to 
interact with others using their phones, rather than face-to-face interaction. 
It may be that the tasks associated with field courses, as well as their 
duration, combined with separation from current social networks, both as a 
result of geography and poor Internet connection (4G or Wi-Fi) or phone 
signal, may encourage students to increase their social network. Humans 
are a hypersocial species, demonstrating social cooperation beyond that of 
even our closest relatives (Mace, 2010). Social learning is one of the 
criteria for culture, allowing innovations to spread quickly through a 
population. This spread of information may be vertical, from parents to 
offspring, or horizontal, among members of the same generation (Danchin 
& Wagner, 2010). For first year undergraduate students, vertical transmission 
is from lecturer (including course materials) to student and horizontal is 
between students. This fits with Laurillard’s (2002) conversational framework: 
vertical transfer as an interaction between student(s) and teacher(s); horizontal 
transfer as an interaction between student(s) and student(s). 

Context 

BIOL1001 Experimental & Field Ecology - Spanish Field 
Course Module 

The Centre for Biological Sciences at the University of Southampton 
offers undergraduate programmes in two broad groups—whole organism 
and molecular biology. Within the whole organism group there are three 
BSc (Hons) programmes on offer, each with associated integrated 
Masters—Biology, Ecology, and Zoology. Students on these programmes 
(as well as Biology & Marine Biology joint honours students) are required 
to attend a 10-12 day residential field course to Bolonia, Andalucia in 
Southern Spain during the Easter holidays of their first year. The field trip 
is a hallmark of Biological Sciences at the University of Southampton and 
has now been delivered for about 40 years. It is also one of the highlights 
of their degree for many students, not least because it allows them to get to 
know each other during their first year. Many of them have commented 
how much they value this social network. It is also a good way for staff on 
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the field trip to get to know that cohort of students in a less formal setting 
than a lecture theatre. 

Previous Enhancement using iPads 

I have been the module leader of BIOL1001 since the 2010-11 academic 
year. I have slowly increased the use of technology with much inspiration 
and support from the Enhancing Fieldwork Learning project and Fiona 
Harvey from ILIaD (n.d.) at the University of Southampton. In April 2013 
and 2014 students were encouraged to make short films in place of 
posters, using their own smartphone devices and the app Splice (n.d.). The 
films produced by students are available on the departmental YouTube 
channel (n.d.).  

The success of the films led to the purchase of 20 departmental iPads, 
which were first used for the Spanish field course in 2015. We opted to 
set-up each iPad as an individual personalised device, using its own Gmail 
account and resultant Apple account, as this is how iPads are designed to 
be used. The result of this is that each device has to be separately 
managed, which is rather time consuming. 

The provision of a set of iPads opened up the options for their use 
during the field course. One element of the assessment required students to 
working in small groups to produce species identification cards for 10 
chosen species. This required taking blank cards for completion by 
students. Instead during April 2015, each group of students was provided 
with an iPad and a short tutorial on using Evernote (n.d.) to make a 
notebook, with a separate note for each species. As I had set up each of the 
Evernote accounts on the iPads, I was able to access all notebooks online 
for assessment marking. This worked very well and will be repeated in 
April 2016. It was also easy to distribute group collected data for simple 
analyses using Numbers, which students had previously conducted using 
calculators, halving the time required for this activity and decreasing 
student error and confusion. 

Objectives of this Study 

A quick Google search reveals that the A’ Level Biology syllabus covers 
what taxonomy is, with many websites providing this information, but 
within the classroom students do not have the opportunity to go through 
the stages of species identification in order to understand the relevance of 
taxonomy to biodiversity. A recent report by the Chartered Institute of 
Ecology and Environmental Management (CIEEM, 2011) found that at 
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undergraduate level there has been a decline in species identification 
skills. We aim to develop the BIOL1001 module handbook, to include 
plant and arthropod taxonomic information to aid specimen identification 
to the Order or Family level, into an interactive eBook. Our aim is for the 
eBook to be fully interactive, allowing students to record information, as 
they would in a field notebook, and to share this information with others. 

Electronic Textbooks 

Most e-Books available to Higher Education students are exact recreations 
of their physical version (McCarthy, 2011). Whilst this allows multiple 
users to read a book at the same time, without having to go to the trouble 
to stepping foot in the library, it doesn’t allow them to be used in the same 
way at the physical book, with highlighting and underlining, which may be 
why some studies (e.g., Shepperd, 2008), find that students prefer a 
physical book. The Pearson eText app (n.d.) allows students to access 
textbooks published by Pearson and includes an annotation feature. (A 
Pearson textbook is the recommended text for another of my first year 
undergraduate modules, BIOL1003 Ecology & Evolution, but I find that it 
is written for a US audience, where first year students will not have 
specialised as much prior to starting Higher Education.) I also encourage 
students to read journal articles more for 2nd and 3rd year courses, so 
production of bespoke eBooks is preferable. The iPad provides a simple 
and quick way to do this, using a variety of apps (Altena, 2014), by both 
staff (in course materials) and students (in field notebooks), such as 
iBooks Author (n.d) and Creative Book Builder (n.d.). We aim to enhance 
the content of the text of the handbook with links to photos, videos (some 
produced by previous students, others by Charlie Cosstick) and to further 
reading. The eBook will also allow the student to add their own annotation 
and further links. 

Field Notebook 

In the 2014 proceedings for this conference, Whalley et al. (2014) 
highlight the use of notebooks for data recording and the importance of 
training undergraduates in the compilation and use of notebooks. Of the 
common set of tools used by field scientists, paper and pencil are the most 
fundamental and simple, allowing meticulous record keeping (Canfield, 
2011). Hampshire’s (where the University of Southampton is located) own 
Gilbert White (1789) provides us with one of the best examples of a field 
notebook from the eighteenth century. Notebooks are also used by 
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laboratory scientists, so notebook keeping is a valuable employability skill 
for first year students of Biological Sciences, with the field course 
providing a first opportunity for doing so. The iPad is a useful tool for 
doing this as the note-taker can record observations either by typing, 
writing, or dictating. It is also possible to take photos and videos and add 
them directly to the notebook, something that is not possible in a paper 
notebook. 

In her 2013 review of Canfield’s (2011) book, Dobson comments on 
chapter 9 (Naskrecki, 2011) Note-taking for pencilophobes:  

 
“My one concern here is that I will find it hard to generate the sense of 
wonder and memory when I go back and look at old electronic records. I 
would advise people to collect electronic data in conjunction with their 
field notebooks. I do not wish to appear a Luddite here; I can see the power 
of new techniques as much as any graduate student or postdoc (my iPod is 
plugged in as I'm typing this on my Android tablet), but one of my deepest 
worries is that a generation of scientists is being trained to believe they can 
understand everything they need to know about ecology and evolution 
without ever leaving the lab bench or computer cluster.” (para. 5) 
 
This study aims to quell this worry, using an eBook to enhance 

learning in the field, not to replace it. Its interactive nature is of particular 
value to first year undergraduate students. Students find the transition from 
Further to Higher Education difficult and it is hard for lecturers to 
encourage them to become independent learners. One method that has 
been proposed to aid this is blended learning, using the iPad as a personal 
learning tool (Morrison et al., 2014).  

The potential future use of iPads as field guides has previously been 
recognised, calling them “Next-generation field guides” (Farnsworth et al., 
2013, p. 891). The increasing amount of storage and species identification 
apps indicates that iPads provide a potential future for field notebooks too, 
“Next-generation field notebooks”. Employability skills for field biologists 
should therefore include this aspect of digital literacy. 

Enhancement of Student Learning Networks 

Next generation field guides promote the sharing of data, promoting social 
networking between new generation naturalists (Farnsworth et al., 2013). 
iPads can encourage group learning through cooperation and collaboration 
(Beach & Castek, 2016, in Beach & Lesley, 2016; Eyal, 2014), therefore 
next generation field notebooks should encourage social networking 
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learning between students, fostering peer relationships, and allowing 
horizontal transmission of information, student(s) to student(s). 

Evaluation of Interactive Field Notebook 

All modules at the University of Southampton have an end-of-module 
survey. It would be possible to add questions about the eBook into this 
survey but response rates to this survey are very low (~10%), therefore 
focus groups may provide the most useful way of gaining information. 
Prior to the field course the eBook could first be trialled with staff and 
postgraduate demonstrators, who are knowledgeable about the content and 
schedule of the field course. A short multiple choice survey could be 
completed at the end of the field course, before we return to the UK and 
further focus groups could be used after the field trip, back in 
Southampton. We particularly want to gather information about: the 
interactive content; ability to personalise the content, through annotation 
and own notes; cooperation with other students (e.g., through sharing of 
field notes). 
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Abstract 
 

The iPad has evolved into a very capable computer with high processor 
power, enhanced screen resolution, and good battery life. However, this 
capability is still largely untapped in higher education by students or staff 
where there is still reliance on a Victorian higher educational system; that 
is, content delivery by lectures and assessment by examination. Massive 
Open Online Courses (MOOCs) are, mostly, a modernisation of such 
content delivery. However, active learning, coupled with increased 
availability of cloud services and iPads/smartphones, provides opportunities 
for students to use practical mobile devices anywhere. Such ubiquity 
allows tutors to promote active learning in any location, even in the lecture 
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theatre. We examine some of the practicalities and pedagogy behind this 
trend and suggest ways in which students’ educational experiences are 
enhanced via active learning with iPads, whether cloud-linked or not. 
Involved, active learning promotes digital information and literacy skills 
into the curriculum as well as integrates knowledge bases via an Internet 
of Everything. Moreover, employability skills can be incorporated into the 
learning experiences and the personalisation of iPads can accommodate 
the needs of students with mobility and specific difficulties. Tutors seem 
reluctant to use iPads in educational environments. We expect this to 
diminish as students become empowered to use smart-cloud technologies 
to promote their educational needs. The iPad and its kin can be thought of 
as a vade mecum, enhancing everyone’s learning in a fourth dimension and 
can fit into modern pedagogies. 

 
Keywords: active learning, higher education, iPad, pedagogy, vade 
mecum 

Introduction 

The iPad, and its imitator tablets, have come a long way since its 
introduction in Spring 2010. There are now more sizes, including the 
recent iPad Pro, with enhanced processor power and increased camera 
resolution and on-board sensors. This has been achieved with good (10 
hours plus) battery life and screen resolution. As such, the iPad has now 
become a proper computer in its own right and some considerable way 
from the original (Steve Jobs’) concept of a media consumption device. 
Previous work has shown how capable these devices are, even in 
fieldwork with its various difficulties needing to be overcome, whether in 
a city or cold climate location. Our Enhancing Fieldwork Learning project 
directive has not been for technology’s sake, because something can be 
done with an iPad, but how these devices can fulfill educational roles 
within a suitable pedagogic framework. The problems are not entirely 
pedagogic, but rather concern enabling staff and students to use the 
technology appropriately for a variety of needs in higher education (HE).  

In recent years, several authors have suggested ways of improving 
education, or perhaps personalising higher education. McHaney (2011) 
suggested that Web 2.0 and Millennials were capable of revolutionising 
higher education and Thomas and Seeley Brown (2011) promote ways of 
cultivating the imagination for a world of constant change. Keri Facer 
(2011) in her “Learning Futures” examines “education, technology and 
social change” from a school as well as HE perspective. The issues of 
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change are also encapsulated in identifying jobs for the future (Ross, 
2016). To help guide educational practice within pedagogic frameworks 
we look towards the recent technological past and near future to suggest 
ways in which personalisation for diverse learning spaces can be provided. 
Some technologies of “flexible learning in a digital world” (Collis & 
Moonen, 2001) are now somewhat dated, although the educational 
principles still hold (Beetham & Sharpe, 2013).  

In this paper we show how we have used the iPad so that it becomes a 
vade mecum, both a ready reference but also something, “regularly carried 
about by a person” (Merriam-Webster Dictionary). We liken an iPad to a 
version of Alan Kay’s DynaBook (Goldberg, 1979), Neal Stephenson’s 
“The Young Lady’s Illustrated Primer” (Brigg, 1999; Stephenson, 1995) 
or Douglas N. Adams’ “The Book” of the “Hitch Hiker’s Guide to the 
Galaxy” (Adams, 1996). An iPad, especially when coupled to the cloud, 
enables Wikipedia and its offspring to exceed any Encyclopaedia 
Galactica known so far. We suggest that iPads can also exceed most 
educational expectations of a personal laptop. This claim goes beyond 
smalltalk so that a tablet, plus the user, allows the two to interact, with 
other people as well as information sources and sensors. In effect, the iPad 
allows education to be personalised to the needs of individual students and 
shared with other students and tutors as appropriate. Educationally, the 
iPad is a much more adaptable device than laptops, netbooks, or 
ultrabooks. In this paper we show some of the reasons for this contention.  

In an insightful paper, Frand (2000) posed several questions about 
higher education in the “Information Age” and discussed “changes in 
students and implications for higher education.” He identified 10 
attributes, “reflecting values and behaviors that make up what I call ‘the 
information-age mindset.’” For the most part, these attributes are true 
today and perhaps even more applicable with Wi-Fi, 3 and 4G and the 
cloud. Several quotations are apposite to situate our use of the new 
‘disruptive’ technologies to assist teaching and our implementation of 
these devices. 

 
“It’s not the “typing” but the power behind the “typing” that is so 
important today” (p. 18), and 
 
“Where one works or studies—in the classroom, in the office, in the home, 
in a library, or on the road—will be determined by pedagogical, social, 
motivational, or biological factors, not by yesterday’s synchronous 
constraints.” 
 

and Frand concludes (p. 24) with, 
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“The outlook of those we teach has changed, and thus the way in which we 
teach must change. The world in which we all live has changed, and thus 
the content we teach must change. The industrial age has become the 
information age, and thus the way we organize our institutions must 
change, as must the meaning we attach to the terms “student,” “teacher,” 
and “alumni.” The challenge will be for educators and higher education 
institutions to incorporate the information-age mindset of today’s learners 
into our programs so as to create communities of lifelong learners.” 
 

Practically and educationally, the iPad is a much more adaptable device 
than the laptops, netbooks or ultrabooks available when Frand was writing. 
In this paper we discuss this adaptivity by placing the iPad and its 
capabilities within a personalised system in what Jahnke and Norberg 
(2013) have called “Digital Didactical Design.” 

Using the iPad - Practice and Solutions 

Given that we all live in an educational world, pedagogy or andragogy 
(Atherton, 2013) plays an important role in any teaching situation, whether 
by accident or design. Active learning has been brought into the 
information-computer-technology (ICT) domain (e.g., Beetham, 2013) 
although Miller (1990) had considered the general concept in medical 
education much earlier (Figure 4.1). Computer-assisted learning (CAL) of 
the 1970s has now given way to Technology Enhanced Learning (TEL). 
However, a problem for educators is getting the iPad into active TEL as a 
matter of routine. Despite much activity in using iPads in HE there are still 
concerns (Aiyegbayo, 2015) about their use. Similarly, despite the work 
showing that active breaks in lecturing help understanding (e.g., Freeman 
et al., 2014) there can be problems with acceptance of this lecturing mode 
(Waldrop, 2015). Can we bring together active education and the 
technologies of, and associated with, the iPad? 

The schema in Figure 4.1 suggests rather more active learning than the 
usual, somewhat passive, system of students attending lectures, taking 
notes, learning these for an examination or class test. This, usually referred 
to as shallow learning, is typical of Victorian education that has been 
transferred to the mass educational systems of the 21st century. Despite 
using technology, CAL mostly comes into this category, as do many 
MOOCs. This basic schema (Figure 4.1) can also apply to students doing 
fieldwork for example: a tutor moving between groups can evaluate 
progress in competences and provide feedback during fieldwork. 
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In a recent survey of field practitioners using iPads in field teaching in 
the UK and abroad, we report a variety of uses of iPads and perceptions of 
use in the field (Welsh et al., 2015). Table 4.1 illustrates some ways that 
iPads can be used ubiquitously (see France et al., 2015 for a fuller range). 
For example, examining materials in the field, whether of rocks and 
fossils, plants and animals, means that it is mostly no longer necessary to 
take or remove samples from the field. Current fieldwork practices 
discourage collecting and indeed, for certain materials, whether animate or 
inanimate, collecting may be illegal. Photography with an iPad/iPhone 
may obviate the need for collection. Most iPads can be fitted with simple 
and inexpensive supplementary lens systems that can act as field (Figure 
4.2) or lab microscopes. These lenses are usually of surprisingly good 
quality. Images can immediately be placed in notebooks and tagged with 
GPS location and other site information and included in an app designed 
for fieldwork. 

 

  
 

Figure 4.2. Left, Using an iPad with a supplementary lens system to collect lichen 
data in Iceland. Right, Apple keyboard with magnified letter V key on the screen 
of an iPad mini via a supplementary lens. The imaging is done by the camera lens 
placed above the keyboard. 
 

Other sensors, such as GPS, accelerometers and to measure angles and 
compass directions, and the ability to use the iPad/iPhone as a luxmeter or 
seismometer may be important for fieldwork and collecting data as well as 
laboratory experiments. Additional external sensors can also be used for 
measuring wind speed and direction. The data collection and analysis is 
aided by specific apps for general use (e.g., Epicollect, FieldTripGB) or 
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specialist use (e.g., Fieldmove for geology). As well as being used as field 
and laboratory notebook, apps can aid identification of trees, birds, insects, 
and stars. Other fieldwork uses can be found in France et al. (2015). 

Group Work and Citizen Science 

We have shown (Welsh et al., 2015) how the iPad can be used effectively 
in the field. Student fieldwork is often done in groups of 3-4 to facilitate 
sharing experiences, knowledge, or equipment. A single iPad can be a 
shared device for a group of students if individual ownership is not 
available. Students may be recording data from a scientific instrument 
(Figure 4.2) or making observations of various kinds, as above, this 
includes annotating photographs and making audio interviews and notes. 
The tablet does not have to be connected to the cloud in the field, although 
this may be desirable later. Even GPS availability, depending upon the 
iPad model, may not be necessary or could be added from an additional 
hand-held GPS or the assisted GPS functionality may be sufficient. 
Teamwork in research is enhanced by such collaboration as part of 
graduate attributes (France et al., 2013). 

Using this diverse functionality, iPads have been used increasingly in 
citizen science or crowd-sourced projects. Groups may be very large and 
for sampling purposes, the larger the better, especially where areal 
coverage is needed. The raw data might be collected in the field and sent 
to specialists for processing. Examples are the surveys done by OPAL 
(www.opalexplorenature.org/opalobjectives) for the detection of various 
plant pathogens (e.g., leaf dieback, horse chestnut diseases), invasive 
species surveys (New Zealand flatworm) and heavy minerals. OPAL 
provides identification guides as well as on-line surveys. These are very 
much field-related but show that anybody can contribute.  

A second form of citizen science is where the citizen examines or 
classifies a series of images, usually held externally. A well-known 
example is Galaxy Zoo, part of the Zooniverse project (www.zooniverse. 
org/). Even in 2013 several good apps could be identified (Malykhina, 
2013) and the number increases steadily. Anyone can thus aid scientific 
endeavour and see what sampling, data, and statistics mean as part of a 
citizen science exploit. Mobile apps can easily be customised for student 
groups with crowdsourcing of data—good options are ODK, 
(opendatakit.org/Indicia,www.opalexplorenature.org/Indicia) and Field 
TripGB, (fieldtripgb.blogs.edina.ac.uk), EpiCollect (www.epicollect. net), 
and Collector for ArcGIS (www.esri.com/software/). Individual students 
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theatre does not need to be a Victorian, downward-transmissive, mode of 
learning but can involve skills capability and development (Figure 4.3). 
The flipped classroom, Just-in-Time Teaching, and peer learning can all be 
used, in whole or in part, to give active learning experiences to students. 
Furthermore, the iPad/iPhone offers a wide range of opportunities for 
promoting enquiry-led education. The active, enquiry-based, task might be 
the analysis of lab or field-collected data from their own or from other 
groups. The data could be identification, analysis of results, or statistical 
analysis. Data sets could be downloaded into smaller groups and worked 
on in the class. The processing power of iPads now allows, for example, 
Python or MATLAB (with Internet access) to be run and tasks set in the 
class can be solved in real time. The possibilities are perhaps only limited 
by the imagination of the tutor. Students may be in hospital. A Wi-Fi link 
could allow them to participate by Skype/Facetime or even Twitter 
messaging. Such participation would not be possible without iPad 
technologies. Not the least being that an iPad can be used sitting or lying 
in bed, even ‘ultramobiles’ have difficulties in providing such convenience 
and portability. 

We now turn to suggesting some specific ways in which tutors and 
teachers can use iPads in learning situations. Most of these can be in the 
lecture theatre and indeed can be used to enhance the educational facilities 
for students. For example, the “peer learning” approach (Mazur, 1997) 
provides opportunities for small group learning even in a large formal 
lecture theatre. In such situations, students in 2-3 per group can discuss a 
problem posed by the tutor. Experience suggests that students are reluctant 
to call out answers, especially in large groups. Such reticence may be 
reduced by working in groups. Personal response systems (clickers) can be 
used in classes for multiple choice quizzes but generally have to be set up 
in advance. Apps such as Polldaddy allow quick surveys to be done using 
an iPad. However, Twitter and other social networking devices can be 
used as effectively in class. A hashtag grouping can be set up and students 
use this for their responses, sharing their responses (France et al. 2015). 

Bring Your Own Device (BYOD) and Technology (BYOT) 

The widespread uptake of smart tablet technologies, initially with iPhones 
and then with iPads, has led to the possibilities of students (and tutors) 
using whatever device suits them. Although tablet sales appear to be 
levelling, data suggest that desktop sales will fall markedly in comparison 
(Gartner, 2015). Some students may need a desktop or laptop computer at 
home. However, neither of these computer types are pocketable and nor 
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can they do the operations listed above (Table 4.1) with any ease in the 
field, library, lab, or classroom. We believe that tablet use by students will 
increase as they see their existing educational potential and for 
applications we do not yet suspect. Sharing data with a home-based 
computer, backing up notes via the cloud individually as well as with 
groups is the way the commercial world is progressing. In medical 
education its advantages have been well noted (e.g., Robertson et al., 
2010) and as an interface the iPad allows data and statistical data to be 
shared (Park et al., 2014). We have already indicated the utility of iPads 
for fieldwork and personal learning environments (Whalley et al., 2015) 
and in a variety of formalities of learning (Grant, 2015). 
 

 
 
Figure 4.4. Project data showing the perceived benefits of BYOD from 
practitioners who have used iPads for fieldwork (n=33). 
 

We have been investigating the idea of Bring Your Own Device 
(BYOD) because of the widespread uptake of iPads and their utility in 
education. Some results are presented in Figure 4.4. There is a current 
educational debate about BYOD that mainly stems from costs to students 
and institutional restrictions and predilections rather than pedagogic 
objections. Digital technologies are enhancing education (e.g., Baron, 
2009) rather than demoting it (Brabazon, 2002), although this is not a 
debate we wish to enter, other than noting the capabilities of students 
themselves (McHaney, 2011). Our concern is to show lecturers and tutors 
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that personal digital technologies can be used to everyone’s advantage. 
The continuing use of iPads and iPhones by students will undoubtedly 
promote their use in all forms of education as an adjunct to social use. 
Tutors may have to accept that there may need to be changes in their 
pedagogic approaches to higher education. 

Internet of Knowledge and Personal Learning 

The Internet of Things (IoT) is a term relating to the networking of a wide 
variety of objects to collect and exchange data. IoT was originally 
introduced by Kevin Ashton in 1999 (en.wikipedia.org/wiki /Internet_ 
of_Things). It can be illustrated by Figure 4.5 in which overlaps between 
various interactions can be identified on a time-line. Although these 
identified areas have fuzzy boundaries we might see events achieved even 
earlier than indicated. Tablet technologies can assist communication in any 
of these domains. 

The iPad is, in effect, a force multiplier. As in the military context, 
iPads enable the user to achieve far more with than without it. It is not 
necessary to have a paper and pencil to record notes or a separate camera 
and microscope to take, record, annotate, and distribute photographic data. 
Additionally, metadata, written, image, or audio, can be added to images 
and shared and searched. The iPad is essentially a pocket-sized computer 
than can extend the education of any student or group (Figure 4.6). 

Use Your Own Device - iPads as a Vade Mecum 

Although our BYOD findings perhaps suggest a neutral attitude of tutors 
to iPads, we feel that this will change by virtue of students’ use of tablets. 
If they can see the benefits of iPads, beyond the realm of music and 
videos, tablets provide a means of extending their education wherever they 
happen to be. The problem seems to be to get tutors to see iPads used in a 
general sense, of utility for many different purposes. Thus, for example, if 
students learn to use iPads to promote citizen science as a member of the 
public, then this familiarity can be exploited, as necessary, by lecturers. 

One of the problems of having an institutional provision of iPads of 
even modest numbers means that not only there is a high initial cost but 
that models go out of date. Furthermore, if institutional control is required 
then all sorts of problems may arise, with local rules as well as any 
software inadequacies. Some of the general pitfalls of BYOD have been 
noted elsewhere (e.g., The Inquirer, 2014). 
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think this definition fits an iPad/iPhone very well in its own right and 
exceptionally so when we link it with the cloud. Connectivity in the IoT 
extends this functionality and the user+iPad to approach Stephenson’s 
(1995) “Young Lady’s Illustrated Primer.” 

Into this educational mix, the MOOC has been added. In effect 
however, this is a recent, more flexible version of the way the UK’s Open 
University originally operated, with radio and TV broadcasts. The video 
recorder was a means of bringing the education resource from late night 
transmission to viewing when convenient. This leads to on-demand 
education, either formal, university-led MOOCs, informal, such as 
YouTube or semi-formal, such as iTunes U and podcasts. The vade mecum 
(or one of its component parts such as an iPhone) is merely a way of 
interacting with this complex as appropriate. It allows a measure of active 
learning as required. In this we have the various types of MOOCs (see 
degreeoffreedom.org/xmooc-vs-cmooc) and a consideration of whether 
these are mere distance learning opportunities in a network of individuals 
leading to information sources. Cormier (2008) has used the concept of 
“rhyzomatic education” to envisage a better way of learning, although 
Siemens writes: 

 
“I don’t see rhizomes as possessing a similar capacity (to networks) to 
generate insight into learning, innovation, and complexity... Rhizomes 
then, are effective for describing the structure and form of knowledge and 
learning...[h]owever, beyond the value of describing the form of 
curriculum as decentralized, adaptive, and organic, I’m unsure what 
rhizomes contribute to knowledge and learning.” (Siemens at 
en.wikipedia.org/wiki/Rhizomatic_Learning) 
 
Perhaps both network and rhizome analogies are misleading. In most 

vascular plants, water-soluble plant nutrients are taken in, not via roots or 
root hairs, but by the symbiotic/mutualistic influence of fungal bodies that 
link the plant to the soil water. Selective adsorption and weathering occurs 
at the interface of the mycorrhizal system and minerals. (See, en.wikipedia 
.org/wiki/Mycorrhiza for a brief description.) The plant metabolism is 
achieved by the mycorrhizae not the plant structure itself. Similarly, active 
education depends on how the learner interacts (or metabolizes) with 
structures in the digital world (Figure 4.6). Returning to our Victorian 
educational system, the student sitting in a lecture takes information, 
perhaps reprocesses it and writes an essay. A student with a vade mecum 
now can interact with colleagues from a hospital bed or bus as well as in 
the lecture theatre. Maybe a pencil and paper will suffice but all the iPad 
functionality (Table 4.1) can make the educational experience, at the very 
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least, less passive. The vade mecum thus becomes a natural part of the 
TEL ‘metabolic system’ without actually worrying about the technology. 
The iPad’s ease of use has essentially banished computer/technophobia so 
to achieve better educational possibilities. 

TV, Radio, and the Internet 

One of Frand’s (2000) 10 attributes was, “Internet better than TV” giving 
rise to the statement: 

 
“One preliminary finding is that during 1998, for the first time since 
television was introduced fifty years ago, the number of hours young 
people spent watching TV decreased. This time was transferred to the 
computer, with its Internet connectivity. Cole believes it’s the interactivity 
that has drawn them from one tube to the other.” 
 
The sociological concern with first 10 years’ hindsight is that many 

young people now spent time closeted in their rooms with black boxes. In 
the meantime the TV set, thanks to Internet connectivity, can time shift and 
even place-shift (as in Slingbox). Even the humble radio can format shift to 
allow podcasts of recorded programmes. All these digital entities, 
“information as thing” (Buckland, 1991), can be used to promote better, 
more adaptable and thus evolving, educational environments. 

Conclusions 

Although the iPad is widely seen as an important device for education 
across the spectrum, from nursery school to university, there still seems to 
be a reluctance to consider it as a meaningful device for students to 
purchase. Some (e.g., Hahn & Bussell, 2012) have suggested the use by 
students in libraries rather than for a general applicability. Our research 
shows that students are willing to use iPads, especially when they are 
shown the educational advantages. Nevertheless, there is, as yet, also a 
reluctance to buy their own device. This is understandable on cost 
grounds. However, there was never, as far as we know, a directive that 
students had to have their own computers, desktop or laptop. We believe 
that most students in HE can make best use of an iPad as their main, even 
only, device (in addition to an iPhone perhaps). 

We have argued that any iPad is, or rather can be, a vade mecum, 
something you take with you anywhere. It can contain (or be able to 
contain via download) the information you want, or need, where the just-
in-time need is governed by the task in hand. It is up to the tutor to fit 
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teaching modes into class use. Active learning, enquiry-based learning, 
problem-based learning, competency-based and outcomes-based education 
(Rajaee et al., 2013) can all be enhanced in this mode. 

There are implications for libraries in institutions and the institutions 
themselves. Some institutions have supplied multiple iPads for use by 
students. A variety of schemes is available but most tend to suffer from 
built-in obsolescence as new models with higher specifications become 
available. We do not know if this trend will continue or, more likely, 
BYOD will become commonplace. It is then incumbent upon tutors, and 
their institutions, to avail such facilities and their base-line Wi-Fi and 
infrastructure (Figures 4.3 and 4.6). These educational interventions fit in 
with Hattie and Yates’ “Visible Learning” (2014) and are closely allied to 
practical engagement via individual, peer and group-based problem-
solving approaches. The Digital Didactical Design of Figure 4.7 (Jahnke & 
Norberg, 2013) goes beyond the traditional ‘didactic’, students as 
instructed learners, to students as involved, creative problem-solvers 
directed to employment for the future (Ross, 2016).  
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Abstract 
 
This paper investigates ways in which convergent devices such as Apple’s 
iPad can enhance active learning in a higher education setting. The iPad, 
with an ever-growing availability of educational apps, is often understood 
as a new technology for learning. The personal nature and portability of 
the iPad makes creating and presenting multimedia material through 
innovative platforms such as Prezi and Explain Everything simple. Both 
innovative and disruptive, the iPad can also act as a convergent device that 
is an agent for recording, editing, and broadcasting a range of media. 
Linking these technologies to enable new actions and opportunities 
presents an opportunity to develop alternative structures in learning. 
Working in-depth with an instructor and students, we used observation and 
interview techniques to gain insight into the iPad’s effectiveness at 
creating a new dynamic for teaching in a demonstration/workshop 
environment. The experiences and responses of the instructor and students 
from this case study warrant further research. 
 
Keywords: iPad, mobile, convergent, innovative, active learning 
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Introduction and Literature Review 
 

 
 

Figure 5.1. A fixed position iPad set up to record a warping reel in preparation for 
the demonstration. 

 
The iPad as a multipurpose device for classroom use is well documented 
in blogs and early-stage research across the Internet. The University of 
California-Irvine reported a 23% increase on their med students’ national 
exam scores after implementing an iPad program (UCI’s iMedEd 
Initiative, 2013). Likewise, Auburn Schools in Maine reported improved 
literacy results in kindergarteners who use iPads (Dalrymple, 2012). 
Further, special needs teachers reported increased engagement by students 
using iPads (Baca, 2012). 

Three years ago our university invested in development and 
implementation of modern learning technologies by hiring five Learning 
Technologists (LTs) who would reside in each of the university’s five 
schools. At the time, because most of the university’s teaching spaces 
were not set up for newer technologies, the LTs were tasked with finding 
ways to help enhance presentation and increase student participation 
within the limitations of existing facilities. The authors, as LTs for the 
School of Art & Design and the School of Music & Performing Arts, were 
aware that the active nature of studio- and workshop-based teaching often 
requires the use of physical materials and resources. We believed that the 
mobile, wireless nature of iPads combined with Apple TV technologies 
would meet these two challenges. Considering the iPad as an 
innovative/disruptive (Flavin, 2012) and convergent device, we therefore 
wanted to explore its potential as an agent for change. The iPad is often 
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used as the focus of learning because of its immediate access to search 
capabilities and educational apps. As a convergent device it allows active 
learning and demonstration tasks to be created in real time, broadcast, and 
time shifted. This paper presents a qualitative case study of how the iPad 
acted as an intermediary in a university studio-based textile design class. 

Innovative/Disruptive Device 

Christensen et al. (1997, 2011) have written extensively about the nature 
of technologies being innovative/disruptive. The former term replaced the 
latter in later writing, but the meaning remains the same. Christensen 
(1997) explained, “Products based on disruptive technologies are typically 
cheaper, simpler, smaller, and, frequently, more convenient to use (than 
older technologies)” (p. xv). Flavin (2012) added, “Disruptive technologies 
are those that disrupt established practices…” (p. 103). Although the iPad 
is considered to be representative of innovation in the classroom, in use it 
often functions merely as a smaller, lighter, and more convenient 
blackboard. We contend it is not disruptive when used in this way. However, 
it does become disruptive when used as a convergent technology. 

Convergence 

The term convergence becomes a loose and somewhat impractical term 
when used within the world of digital devices and digital media because its 
definition depends on the context and the author. For our purposes, we 
define convergence within a device as occurring when two or more 
discrete functions co-exist, thereby permitting capabilities greater than 
each independent function. For example, a combination radio and cassette 
recorder permits broadcasts to be recorded on one device rather than two 
separate devices. Adding a timer to this combination enables radio 
programs to be time shifted, a disruptive step that fundamentally alters 
listener behaviour. 

Dahlstrom (2013) learned that despite the increasing presence of smart 
phones and tablet devices within university student bodies, these devices 
have little impact on learning and teaching because they are often banned 
in classrooms. However, Conole, de Laat, Dillon and Darby (2008) 
learned that students are changing the ways that they are working and that 
there may be “a rich and complex interrelationship between individuals 
and tools” (p. 521). Chen and Denoyelles (2013) initiated a university-
wide survey on student mobile learning practices, which showed that 
ownership of mobile devices was high among students, tablets were the 
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most popular devices for academic purposes, and mobile learning typically 
occurred outside the classroom with only limited guidance from instructors. 
These studies indicate a growing potential for the use of mobile devices to 
engage students in the learning process in ways they are already engaged 
in everyday life. 

Karasavvidis (2009) cited several studies indicating teachers tend to 
adapt technology based upon traditional methods, such as moving from 
chalk and slate to pencil and paper. Laptops, tablets, and digital projectors 
primarily serve as high-tech equivalents of the chalkboard, but the process 
of presenting information has not changed. It remains independent, and 
often irrespective, of the delivery method used: chalkboard, PowerPoint, 
or Keynote on an iPad. He concluded that this limited use of technology is 
due in part to lack of time and training from the teacher’s perspective. As a 
convergent device, the iPad replaces multiple pieces of technology through 
hardware, interactive apps, Internet connectivity, and the availability of 
social media such as media-sharing sites. It opens possibilities for 
interaction and research not previously available in a typical classroom. 

In 2007, Stelios Papadakos wrote about the differences between a pre-
convergent world and post-convergent world. Papadakos utilized a 
diagram from the United States Telecommunications Training Institute 
(USTTI) to illustrate his point (see Figure 5.2). In the pre-convergent 
world, there is a linear relationship between medium, means of 
transmission, and viewing platforms. In a post-convergent scenario, the 
medium, media, and devices are not restricted by the linear model and are 
therefore able to interact unilaterally. We can adapt these ideas to a 
teaching model in which the traditional path of presentation medium, ratio 
of dissemination (presenter to audience) and location becomes similarly 
disconnected with the implementation of convergent technologies (see 
Figure 5.3).  
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Figure 5.2. ICT industry before and after technological convergence (adapted from 
Papadakis, 2007). 

Convergence, Innovation/Disruption, Active Engagement  

In a standard demonstration format, students watch and take notes while a 
lecturer demonstrates a process. When the students later review these 
notes, they must rely on their memory to put the written words into 
context as they apply them to the task that was demonstrated. This process 
is different than when a convergent device employing audio and video is 
used. This type of convergent device captures both content and context 
and changes the way in which information is exchanged. Students have the 
original images and sounds to rely on as they watch the video while 
attempting to do the task themselves. 
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Figure 5.3. Adapted model of before and after the introduction of convergent 
technologies in teaching. 

 
The disruptive effect of the convergent device goes deeper than a 

simple recording because the convergent device facilitates real-time 
engagement between teacher and student by capturing both content and 
context. This situation creates an environment where students are active 
and engaged in the learning process, thereby creating an active learning 
environment in the broadest sense (Prince, 2004). Because a record of the 
interaction is made, the response from the learner is embedded in real time 
with that of the tutor, which enables reflection and deeper learning. 
Information is better retained when students take steps to reinforce the 
materials imparted to them through either reflection or repetition 
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(reiteration), or a combination of these methods. According to Bonwell 
and Eison (1991), studies have shown that students prefer strategies that 
promote active engagement. 

The act of demonstration is live, has the possibility for error, and forms 
a direct connection between the lecturer and students. The possibility of 
enabling students to access the demonstration session, in which they 
participated, so that they can review the content in context rather than 
relying upon notes and memory, suggested to us that a stronger link could 
be made between demonstration and student engagement. We wanted to 
explore three questions: Would the iPad, as a convergent device, help to 
increase student and instructor perception of the effectiveness of 
demonstrations? How would students and instructor perceive the effectiveness 
of a lecture video versus live instruction? What obstacles arise in 
implementation of the iPad as a convergent device in the demonstration 
session? 

Methodology 

In this qualitative case study we observed four instructors using the iPad as 
a projection device in demonstration sessions. This paper focuses on only 
one of those instructors because we were able to observe the use of the 
iPad as a convergent device over two three-hour sessions rather than only 
one one-hour session as with the others. Prior to the sessions, the 
instructor was concerned that students would not be able to adequately see 
the details of the demonstration and wanted to use technology to enhance 
the students’ viewing capabilities. This seemed like a perfect opportunity 
for us to test our thoughts about the iPad as a convergent device. The 
subject of the demonstrations was a loom set-up for a weaving project as 
part of ‘Introduction to Contemporary Mixed Media Textiles,’ a course in 
which undergraduate students are introduced to several disciplines. The 
introduction to each discipline begins with the development of basic 
technical skills for the medium. Weaving is taught weekly, with 
instructional material made available to students through Blackboard. The 
workshop space is an open studio about 15m x 15m with a 4m-high ceiling 
used for a range of art practices. There are tables scattered throughout the 
space, and the walls are lined with shelves full of supplies and tools from 
the subjects taught at this site. Two of the tables have looms on them. The 
studio is equipped with Wi-Fi and limited fixed network ports but contains 
no built-in projection devices. We set up a mobile network with a small 
projector and provided the instructor with an iPad in order to project the 
live-stream onto the wall while simultaneously recording the demonstration. 
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We wanted to observe two primary behaviours: In a demonstration, 
how would the instructor manipulate the iPad device? Further, how would 
the students react to, or interact with, the way the device was being used? 
We also wanted to know how the instructor would handle the recordings 
afterwards; specifically, would she edit them or post them ‘as is’? During 
each session we had several opportunities to discuss the activities with 
both the instructor and students, making adjustments in course. Eight 
students were involved in the sessions, outside of the sessions, or both. We 
interviewed three of those eight. Although this is a limited data set, our 
observations and interviews provided us with a wealth of data which 
points to the effectiveness of the iPad’s convergent technologies to 
innovate in the classroom.  

Data Collection 

Prior to the first class, we had a preparatory session in the space to 
establish how to set up the equipment and determine positioning of the 
data projector. Data collection included live observation, comments from 
both instructor and students as the demonstration was in progress, post 
session and project interviews, and the edited videos by the instructor. The 
two class sessions were recorded simultaneously with an iPad and a Canon 
DSLR. The combination of recordings from the iPad being used as a 
convergent device and the DSLR being used as an observation device 
enabled us to better understand how the participants were responding to 
the use of the iPad. We then coded and catalogued student and instructor 
comments and their physical actions from the 30GB of video. We analysed 
the data by mapping the video from the iPad to that of the DSLR and then 
catalogued the dialogue and actions. The data were catalogued in a 
separate document.  
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Figure 5.4. The teacher testing the initial setup of the iPad fixed on mic stand. 

Findings 

Effectiveness  

The students’ ability to immediately access the demonstration material via 
a digital projector, screen, or through their own device allowed them to 
review exactly what they had seen earlier and reinforce the materials being 
delivered. It might be stating the obvious, but another related convergent 
device in this scenario is the mobile phone. When a student pulled out her 
mobile phone and accessed the video from the previous class, we realised 
that the phone was also a convergent device. Students watching the videos 
out of the classroom, however, did not get the same experience as the 
students who were present for the sessions. 

Staff concerns that students would not attend sessions because they 
could watch the videos later were allayed when feedback from those who 
missed the first session and were required to complete the assignment 
from the video, declared the video from the first session to be ‘unclear,’ 
‘too long’ and ‘boring.’ However, students who were in attendance at both 
sessions found that they were more connected to the videos because they 
could recall the context in which the recordings were made. 

 
“You just want the experience to be a little bit more personalized, you 
know you’ve done that video with someone and you’ve got it to refer back 
to.” (Student 1) 
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“You feel a bit more part of it, you’ve got that connection with it.” (Student 2) 
 
Asked if using the iPad to make videos available immediately on 

completion of the demonstration was helpful, Student 1 said, “If this is 
something you're going to do, you want the instance of it right there in 
front of you without having to go onto a computer onto YouTube”. 
Student 2 said, “It can be a bit scary going in to work on the equipment 
that first time when the tutor’s not around. When she's there it's like ‘oh 
yeah, I know what to do’ and when she's not here it's like, ‘Argh’. So it's 
(the immediate video) like her being around.” Student 1 added, “There is 
such an emphasis on independent learning and sometimes you can't do 
that. If it's the first time you've done that, having that (video) to refer to 
would just give me that little bit of extra confidence to say OK…” 

Obstacles  

Initially, the instructor considered the iPad as a camera, albeit one that 
could live stream to a data projector. In this role, the device functioned as 
a passive observer. The instructor soon realized, however, that using the 
iPad to provide a general overview was insufficient and also that some key 
instruction had been blocked by her body or hands as she moved around, 
“so you can’t see the cross at all there, which is rubbish!” She then 
removed the iPad from the stand in order to provide more detail of how to 
tie a knot. In her view, by doing this, the iPad obtained identity as another 
student, “so it's like treating the camera like a person.” 

 

 
 

Figure 5.5. The instructor uses the iPad as a hand-held device after removing it 
from the stand. 
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Once the instructor had completed a short demonstration she would 
then ask a student to attempt the same technique. She realized that she 
could record the student and offer commentary at the same time she was 
holding the iPad, but this proved to be awkward: “I can't see 3D as well, 
looking at the flat screen, but then if I look over, I'm not videoing the right 
bit.” She put the iPad down saying, “That's the temptation when you're 
holding it, actually to give up… I think you need the tripod, I’ll put it back 
on the tripod.” 

Some discussion regarding hand-holding versus fixed led us to 
recognize that hand-holding offered an opportunity to follow the 
demonstration more closely, so the instructor tried again. She still found 
that watching the student while holding the iPad was too difficult: “I think 
it's much easier if there is a third person doing it to be honest. I'm trying to 
concentrate on two things at once.” We asked, “How do you think it would 
work if you are having a student do it, would that be distracting for the 
student?” The instructor responded that we should have a student try 
holding the iPad.  

 

 

Figure 5.6. The student view of the demonstration while hand-holding the iPad. 
 
Student 3 filmed with the iPad for two minutes, and then began 

moving around in order to adjust the viewing position of the iPad. Asked 
how she found filming with the device, she replied, “Yeah, I just watched 
it through the film.” When asked if she felt like she was filming the 
process or actually watching the demonstration, she said, “I felt like I was 
watching it because that (the iPad) is obviously blocking it so I was 
watching it through there, like what she was doing, and if I couldn't see 
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something I just moved it.” Review of the footage showed that the student 
had also glanced over the top of the iPad and at one point looked full on at 
the instructor so that in reality, she was looking at both the screen and the 
physical action. 

Other Matters 

Students are familiar with the culture of video sharing through social 
media, but the motivations for this activity in that context do not transfer 
to its application in an academic environment. Dressed in jeans and sloppy 
shirts, students were concerned that their appearance was not up to a 
standard that would be acceptable to be shared online. Student 1 was 
asked, “What do you think about being able to look up at yourself on the 
screen?” and she replied, “It's so awkward it's unbelievable.” This student 
was very positive later on, however, when she realized the video would 
not be shared with anyone outside of her cohort. When we made it clear to 
the class that the videos would only be shared via the institution’s virtual 
learning environment (VLE), therefore restricted to only people within 
their class, the students became more animated and excited by the process. 
The interviewees said that having the videos as reference improved their 
confidence when working independently: 

 
“It’s a solid foundation that allows us to work a bit more on our own, 
confidently.” (Student 3) 

 
“There’s such an emphasis on independent learning and sometimes you 
can’t do that. . . . Having that (video) to refer to would just give me that 
little bit more confidence.” (Student 1) 

 
We were surprised by the student’s responses when asked their 

perceptions of the videos: Were they sufficiently edited? Did they lack an 
authoritative professional feel? The students were adamant that a polished, 
professional video in this situation would not provide such a satisfactory 
experience. As one student said, “I don’t think they should be (polished, 
professional). That’s the beauty of it, that it’s literally students in a 
classroom with a lecturer, doing the process.” (Student 2) 

Discussion 

The convergent nature of the iPad allows live streaming of audio and 
video to a projector, capture of the stream and immediate replay, and 
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editing and uploading to cloud-based storage such as YouTube and the 
institutional VLE environment. These capabilities are inherent in the 
hardware but are facilitated through a range of apps that give more 
presentation options to academics. Clearly, the iPad’s convergent 
capabilities allowed for a different level of student engagement within this 
setting. In the other three settings that we observed, the iPad was used 
simply as a unique projection device and its use required relatively little 
input from the lecturers. In those settings, the uniqueness of the iPad’s 
ability to be placed in unusual positions in order to project onto a large 
screen did indeed break down barriers to learning, but in no way did the 
iPad help to create the personal learning experience and engagement that 
occurred in the textiles setting. 

The students’ comments indicated that the application of the iPad in 
the textiles demonstration/workshop was successful on the whole. The 
successful aspects were: immediate availability of the video in a workshop 
situation, a third party or student filming the process, the projection during 
the demonstration, and the time shifting of the video for those who were at 
the initial session. We also learned the need for proper prior 
communication concerning the use of the video—where and to whom it 
would be made available—in order to make students feel at ease with the 
process. Perhaps of most interest was the negative reaction to the videos 
from the student who was not at the first session. Because she had no 
context, the informality of the video made it difficult for her to grasp the 
progression of the tasks. This stands in sharp contrast to the positive 
responses of the students present at the first session who appreciated the 
uniqueness associated with their experience through the videos. 

The iPad's capabilities to undertake basic edits, crop extraneous 
material, stitch short sequences together, and split long sessions into 
shorter sections without transferring to another platform allowed the 
material to be quickly packaged and shared with the students. However, it 
is important to note that the instructor had the time, ability, and 
willingness to take on the task of editing. Karasavvidis (2009) raised the 
lack of these same traits as potential barriers to teacher engagement with 
new technologies. Lack of training and expertise might prohibit another 
lecturer from attempting to use the iPad in any way other than as a 
glorified projection device. Throughout the entire process, it was the 
flexibility and willingness of the instructor to engage with the device and 
allow experimentation to take place within her classroom that allowed us 
to achieve successful methods for implementation. 
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Conclusion 

This case study consciously focused on one class and instructor over two 
extended workshop sessions. Being a single case, the conclusions are 
limited to the conditions mentioned in the discussion above. However, 
through our observations, discussions and interviews, we were able to see 
the potential impact of the iPad as a transformative device that is both 
innovative and convergent and that increases the interactivity of lecture 
material, instructor, and students in non-traditional ways, rather than 
serving as merely a glorified chalkboard.  
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CHAPTER SIX 

USE OF IPADS TO SUPPORT  
GROUP WORK IN THE CLASSROOM1 

JAMES BOWERS AND POONAM KUMAR 
 
 
 

Abstract 
 
Although iPads and hand held devices have become ubiquitous and have 
the potential for enhancing student learning in the classroom, very few 
studies have looked at the impact of using iPads in classroom on student 
engagement and learning. iPads can be powerful teaching and learning 
tools if they are thoughtfully incorporated in the instruction to engage 
students in active learning activities. This paper will share the results of an 
exploratory study designed to examine the effectiveness of incorporating 
iPads in the classroom to support group work. The purpose of this study 
was to answer two main research questions. First, is there a difference 
between students’ retention and learning of the material when iPads are 
used for group work versus the normal pen/paper method? Second, what is 
student satisfaction and engagement when iPads are incorporated for 
group work in a course? A comparative analysis was done between two 
sections of the same undergraduate course, taught by the same instructor. 
One section used iPads for group work and apart from that all learning 
activities and assignments were the same. A variety of measures was used 
to collect data: quizzes, exams, discussion work, and performance on 
group activities. In addition, at the end of the semester students completed 
a survey about satisfaction and perceptions of engagement. Students in the 
iPad group discussion scored significantly higher on 2 of 3 quizzes 
designed to measure student retention. Students also scored significantly 
higher with the averaged quiz scores. Students reported satisfaction with 
using the iPad in the classroom group activities. The results of the study 
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will enhance our understanding of using iPads as a teaching/learning tool 
and serve as a pilot to facilitate broader discussions at the institution level 
for integrating iPads in the classroom. 
 
Keywords: group work, iPads, learning, retention, student engagement, 
student satisfaction 

Introduction and Literature Review 

Apple released the iPad in 2010 and since then their adoption and 
popularity have dramatically increased. According to the Pew Research 
Center report (2015b), 85 percent of the adults between the ages of 18 and 
29, and 78% college students own a smartphone. The share of Americans 
who own a tablet has increased tenfold since 2010; about half of all 
Americans now own tablets compared to only 4% in 2010 (Pew Research 
Center, 2015a). Younger adults are more likely to own these devices and 
62% of the college students own tablets. Mobile technology has become 
ubiquitous in the lives of college students; it has changed the way they 
interact with others, communicate, obtain and share information. The 
emergence and proliferation of mobile devices offers the opportunity to 
leverage these tools for teaching and learning and have the potential to 
transform students’ learning experiences. Mobile technologies like iPads 
have many features like connectivity, portability, ease of accessing 
information and recording information/notes that have the potential to 
create opportunities for engagement in the classroom. This paper will 
share the results of an exploratory study that examined the impact of using 
iPads for group work in an undergraduate course.  

Despite the popularity and wide spread adoption of iPads, their use for 
teaching and learning is very limited. Chen, Seilhamer, Bennett and Bauer 
(2015) surveyed undergraduate and graduate students to investigate 
students’ use of mobile devices and found that even though the majority of 
students owned mobile devices like smartphones and tablets, the use of 
these devices for academic purposes was very limited. Most of the iPad 
use in higher education settings has been limited to administrative and 
productivity purposes. Lindsay (2011) in a study examining the use of 
iPads by faculty and administrators in higher education found that only 
one third of the users were using it for educational purposes; the iPads 
were mostly used for administrative purposes. One of the main factors 
why iPads haven’t been used much for instructional purposes in higher 
education is that there is very little known about their effective use and the 
appropriate pedagogy that could influence student learning. So far, the 
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limited research conducted in the use of iPads in higher education has 
mainly focused on examining student perceptions of engagement and their 
satisfaction with iPad use in the classroom. Diemer, Fernandez and 
Streepey (2012) used iPads in nine undergraduate courses to support active 
learning strategies like collaborative concept mapping, brainstorming, 
graphing apps, and accessing library resources. At the end of the course 
student feedback on surveys indicated high levels of perceived 
engagement and learning. In another exploratory study (Taylor & Procter, 
2014), investigated the potential of a collaborative iPad-based problem 
solving activity in an undergraduate biology course. Working in pairs, the 
students were given an hour to locate target trees and then used apps to 
identify tree species. The pre and post questionnaires indicated that not all 
apps and activities were found to be equally useful by students. Other 
studies have also reported that students find iPads useful for note-taking, 
accessing course information, creating presentations, and communication 
and collaboration (Hahn & Bussell, 2012; Wakefield & Smith, 2012).  

Nguyen, Barton, and Nguyen (2014) did a comprehensive review of 
the current research on using iPads in higher education and found that the 
reported studies examining student and faculty experiences of using iPads 
in higher education are still at a very exploratory stage. Based on a 
systematic review of 20 studies, the authors concluded that in general, 
students enjoy using iPads in their learning and are motivated by the use of 
this technology. However, some studies have also found that iPads can be 
a potential distraction for students as they perceive these devices to be for 
non-education purposes. The authors note that while students have a 
positive attitude towards using iPads in their learning, studies show no 
evidence that use of iPads is associated with better learning outcomes. 
Studies examining faculty perspectives on the use of iPads for teaching 
have noted faculty concerns and skepticism about the pedagogical value of 
iPads. Link, Sintjago and McKay (2012) asked 22 instructors to share their 
experiences during the first year of large-scale tablet initiative. The 
instructors expressed concern related to iPad use and the challenge of 
aligning iPad use with pedagogical strategies. Other studies have also 
reported similar skepticism among faculty in incorporating iPad use for 
teaching and learning.  

The studies examining the use of iPads in higher education are very 
limited and exploratory in nature and the evidence of their effectiveness is 
inconclusive (Nguyen et al., 2014). Based on the review of the current 
research in the field, Nguyen et al. (2014) report that while students like 
using iPads in the classroom and feel that it enriches their learning 
experiences, there are no studies examining the actual impact on student 
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learning outcomes. Similarly, faculty believe that the iPad is a good tool 
for supporting learning but are not sure how to align it to pedagogy and 
instructional activities to impact student learning. Therefore, more 
research is needed to fully understand the effective use of iPads for 
teaching and their potential impact on student learning. This study 
examines the impact of using iPad-enhanced group work on student 
engagement and learning outcomes. In the following sections we describe 
the research questions and methodology used for the study. Next, we 
discuss findings based on our results and finally, we discuss the 
implications for future research and practice to support the effective 
integration of iPads in higher education. 

Research Questions 

Engaging students in group work in the classroom can sometimes be 
challenging as they may get off task, not interact with the content, or not 
write down the ideas discussed in the group. The lead author noticed that 
in his classes during group work students were constantly losing their hand 
written notes of group discussion and a lot of time was wasted revisiting 
previously discussed ideas. We thought that iPads could potentially be 
very useful tools in maximizing learning during group work in the 
classroom as students could collaboratively search for information, use 
apps to brainstorm ideas, and document their thoughts. The Engagement 
Theory of technology-based teaching and learning by Kearsley and 
Shneiderman (1998) suggests that technology-based environments can be 
used to facilitate student engagement in learning. When students find 
lessons meaningful and are interested in the task, they tend to learn more 
effectively. The use of technology has the potential to facilitate student 
engagement through interactions with others and meaningful involvement 
with course content. The instructor received a teaching innovation grant to 
support the implementation of iPad-enhanced group work in his classroom 
and aligned his course learning activities with the use of iPads to 
maximize learning. The iPad-enhanced group work was incorporated in 
Criminal Justice 401: Issues and Policies, an upper-level class that covers 
a variety of controversial topics in the criminal justice system. This class is 
almost always made up of juniors and seniors. 

This exploratory study was designed to examine if the use of iPad-
enhanced group work resulted in increased student engagement and 
enhanced learning. The study addresses two main research questions. First, 
is there a difference between students’ retention and learning of the 
material when iPads are used for group work versus the normal pen/paper 
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method? Second, is there a difference in student satisfaction and engagement 
when iPads are incorporated for group work in a course? There is a 
paucity of research that measures student engagement in group work with 
technology at the college level. This research was funded by the Herbert 
and Grace Dow Grant (Saginaw Valley State University #14-148903). 

Methods 

Engaging students in group work has been a trend in the criminal justice 
department to engage students. It is hoped that students will think about 
the ideas, discuss the ideas, and share the ideas, which will result in better 
processing and retention of the information (Fink, 2003). It is important 
for students to critically analyze the topics that often had more than one 
answer. Students in both classes completed group work. Each group was 
made up of 6 students, whether they are in the iPad class or the traditional 
class (class sizes were 34 and 32 each). There were 6 review questions 
completed on a weekly basis; one question was assigned per group. Before 
each class started, Canvas automatically assigned the students to their 
groups in both sections. The questions assigned were called “Putting It All 
Together” and other essay questions were assigned by the instructor (Vito 
& Maahs, 2011). These questions involved higher level thinking by 
applying the concepts (see Cone of Learning in Fink, 2003). For example, 
a question was asked: List and explain the key ideas of deterrence theory 
and apply that theory to a crime, such as a speeding ticket. What is 
interesting to note is that students in both groups had the same quality of 
written answers. What differs is the method of engagement: iPad group 
work versus pen and paper group work. The iPad group would work on the 
answers and upload them to a Canvas Discussion forum. The pen and 
paper group did not use technology. With this class and previous classes, 
students were encouraged to take notes as they saw fit, as anything 
covered in class was clearly testable. The Taking Sides questions were 
treated the same in both classes. Students would discuss the pros and cons 
of an issue, such as the privatization of prisoners (using the Hickey, 2013 
book), then write the best arguments on the white board. Neither class 
used the iPads for the Taking Sides discussions. The Taking Sides were 
worth 10% of the midterm score. Taking Sides were covered at the end of 
the current chapter at the end of the week. The group work discussion 
questions were covered before the beginning of the new chapter. For 
example, chapter 5 is covered on Tuesday and Thursday with the end of 
class on Thursday covering the Taking Sides debates. The chapter 5 
discussion group work would be covered on the following Tuesday before 
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chapter 6 was started. The discussion questions and Taking Sides 
discussions were held weekly for the entire semester. 

Data Collection 

Student learning was measured by performance on quizzes, midterm 
exam, and student engagement measured with a survey. To measure 
student retention of the material, a quiz was given 2 weeks after the 
material was covered in class. A t-test was used to compare both groups of 
students. It was hypothesized that the quiz scores would be as good or 
better in the iPad group. Other group work included Taking Sides 
discussion where all students used the traditional white board for answers. 
There should be no difference with these scores as the students had the 
same questions and use of the white board. Taking Sides (Hickey, 2013) is 
a book that examines both sides of an issue, such as Is Capital Punishment 
a Good Policy? Experts in various fields provide compelling arguments for 
both sides of the issue and the students are to examine those arguments for 
merit and validity. In both classes, students write their best or most 
compelling arguments they found in the writing on the board. There 
should not be a statistical difference with scores related to this activity. 
This was intentionally done to provide a control group situation in the 
study. 

Scores for quizzes, tests, and Taking Sides essays were compared to 
each other. Student perceptions of the use of technology were also 
analyzed both quantitatively and qualitatively. Quiz grades counted for 
10% of the course grade (total of 500 points), Taking Sides were 14%, the 
midterm was 20% (100 points) and the final was 20% of the course grade 
(100 points). Only the midterm scores were used and not the final because 
students were able to opt out of taking the final if their scores were high 
enough in the class and this resulted in a lower number of students taking 
the final exam. 

Results 

The results covered in this section will examine descriptive statistics 
(survey information) for both classes. Further, t-tests for the follow areas: 
descriptive statistics, quiz scores, and essay scores for the midterm and 
final exam for both classes. The qualitative analysis was accomplished via 
a survey.  

To be able to compare these classes, it is essential to ensure the 
students are similar in terms of demographics. Section 1 (iPad group) is a 
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class that has an average age of 22.23 (s.d.= 3.304), average class standing 
of 3.23 (junior status was coded as 3) (s.d.=.617), with students who were 
taking on average 13.77 credits (s.d.= 2.028) and was 52% male (see 
Table 6.1). Thirty-one students completed this survey. Section 2 (pen and 
paper group) is a class with students having an average age of 22.67 
(s.d.=4.057), average class standing of 3.41 (s.d.=.572), with students 
taking an average of 14.48 credits (s.d.=2.392), and was 52% male. The 
survey measured student demographics and the classes are statistically 
equivalent. 

 
Table 6.1: Demographic Comparison of the iPad Class versus the 
Traditional Class 
 

Demographic Class Number of 
Students Mean SD 

Standing iPad Class 31 3.23 .617 
 No iPad 27 3.41 .572 
Credits iPad Class 31 13.77 2.028 

 No iPad 27 14.48 2.392 
Age iPad Class 31 22.23 3.304 

 No iPad 27 22.67 4.057 
GPA iPad Class 31 3.14 .366 

 No iPad 27 3.19 .399 

Quiz Scores 

Each class was given 6 quizzes based upon the material covered in the 
group discussions. The quizzes were 2 weeks after the material was 
covered. Quizzes 1-3 were open-note and did not have any statistical 
difference in quiz scores (see Table 6.2). A t-test was used to look for any 
differences. These quizzes were measuring whether the students were 
taking the proper notes. Quizzes 4-6 were closed-note. These quizzes were 
geared towards measuring student retention of the material. Quizzes 5 and 
6 showed a significant difference with the iPad group scoring higher than 
the traditional pen and paper group. Quiz 5 showed a significant difference 
with the iPad group (M=8.18, SD=2.479) scoring higher than the 
traditional group (M=6.41, SD=2.241); t(66)=1.208, p=.003). The iPad 
group again scored higher with quiz 6 (M=6.59, SD=2.375) than the 
traditional group (M=4.75, SD=3.436); t(66)=4.889, p=.013). There was 
no difference between the quiz scores for quiz 4. The combined quiz 
scores were averaged with both classes. The iPad group scored higher 
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(M=7.24, SD=1.184) than the traditional class average (M=6.44, 
SD=1.541); t(66)=4.227, p=.021). All quiz questions were designed for 
critical thinking. For example, discuss how psychology can be used to 
explain crime and discuss how psychology can be used to treat or prevent 
juvenile delinquency? This exact question was given to both classes for 
quiz 6. 
 
Table 6.2: Quiz Scores 
 
   Quiz Scores 
 Class N Mean SD 

Quiz 1 Scores iPad Class 34 6.47 3.941 
 No iPad 32 4.75 3.121 
Quiz 2 Scores iPad Class 34 7.94 3.533 

 No iPad 32 7.75 3.690 
Quiz 3 Scores iPad Class 34 6.49 2.454 

 No iPad 32 7.39 2.577 
Quiz 4 Scores iPad Class 34 7.76 3.610 

 No iPad 32 7.59 4.478 
Quiz 5 Scores iPad Class 34 8.18* 2.480 

 No iPad 32 6.41 2.241 
Quiz 6 Scores iPad Class 34 6.59* 2.376 

 No iPad 32 4.75 3.436 
Quizzes Averaged iPad Class 34 7.24* 1.184 

 No iPad 32 6.44 1.541 

Midterm Scores 

A comprehensive study guide was given to both classes. The midterm 
essay scores show no statistical difference (see Table 6.3). The iPad group 
averaged 9.68 (SD=3.399) while the traditional class averaged 9.83 
(SD=2.824); t(66)=1.072, p=.845). The iPad class did score statistically 
higher with the Taking Sides questions (M=8.84, SD=1.165) over the 
traditional class (M=7.66, SD=1.842); t(66)=1.831, p=.003). The Taking 
Sides essays were based upon group work that discussed the pros and cons 
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for criminal justice issues, such as legalization of marijuana. For the exam, 
students were to list 5 arguments for and 5 against each issue. 
 
Table 6.3: Midterm Scores 
 
   Midterm Scores 
Score Type Class N Mean SD 
Essay iPad Class 34 9.68 3.400 

No iPad 32 9.83 2.824 
Taking Sides iPad Class 34 8.84* 1.166 

No iPad 32 7.66 1.842 

Survey Quantitative Feedback 

The survey administered to the students covered 10 main areas. The Likert 
Scale responses ranged from 1-5, with 1 being Strongly Disagree and 5 
Strongly Agree with 3 representing Neutral (see Table 6.4). Students 
tended to rank Collaboration (M=4.03, SD=.795) highest. This 
quantitative theme matched the student responses in the qualitative 
portion. Students also ranked Review, Enjoyed, Easy to Use, and 
Participation highly. The categories ranked in the middle of the responses 
were Engaged, Focus, and Enhanced. The lowest ranked areas were 
Taking Notes and Learning. It should be noted that the iPads were only 
used for group work one time a week and not for daily note-taking. Most 
of the learning was lecture-based and not iPad-based. 
 
Table 6.4: Likert Scores 
 
  Likert Scores 

Concept N Mean SD 

Collaboration 31 4.03 .795 
Review 31 3.97 .983 
Enjoyed 31 3.97 .795 
Easy to Use 31 3.94 .892 
Participation 31 3.87 .885 
Engaged 31 3.81 .873 
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Focus 31 3.77 .990 
Enhanced 31 3.61 .955 
Taking Notes 31 3.58 .992 
Learning 31 3.52 .962 

Survey Qualitative Feedback 

Benefits 

Students were asked to list the benefits of using iPads in the classroom. 
There were many recurring themes that emerged. The most common 
theme involved the area of note-taking easiness/don’t have to write/fast, 
organized, and legible. Students wrote, it was “easy to get others’ notes 
online” and “easy to study from”. [Because] “you don’t have to physically 
write”, [the note-taking is] “faster than handwriting, more legible” and 
“not messy like pen and paper”. Group activities made it “fast and easy to 
acquire information”.  

Another theme that emerged was having the notes readily available 
online and to be able to review those notes online. One student noted, 
“Having the notes readily available online to study is helpful”, while 
another noted, “The information talked about in class is easily accessible 
from home. The fact that it is posted makes the group work harder to get a 
good answer”. Another student noted, “The iPads allow us to look back at 
notes more easily. People can go more in-depth with their answers.” iPads 
allowed the “easier transfer of data” and “sharing information with each 
other”.  

Student engagement and teamwork was another emerging area. One 
student argued “engaging” and “teamwork” as a benefit, and another wrote 
“good group collaboration”. Students found the use of iPads, “made group 
work easier” and “great for starting small group discussions”. Another 
student argued it, “got people involved in the material and opened people 
up to work with others”. The overall sentiment for this question was 
“iPads will demand everyone’s attention because they are cool and up to 
date technology. Students would enjoy using them and will be excited to 
do work on them”. 

Disadvantages 

There were themes students noted when asked to list the disadvantages of 
using iPads in the course. First among these were the problems some 
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groups had when connecting the wireless keyboard to the iPad. Some 
groups were able to sync the equipment easily and efficiency, while some 
seemed to struggle at times. To overcome this problem, students were 
encouraged to use the built-in keyboard and were reminded to focus on 
having short, direct, and bulleted answers (both classes were advised to do 
this to help prep for the quizzes and exams). This was told in both 
classrooms to encourage good note-taking and would facilitate review of 
the material. During the first few weeks of class, the iPads had updates 
that interfered with group work. The instructor made sure the iPads were 
fully charged and updated before use and this problem went away. There 
were problems with getting set up and the time it took to get into groups 
and start the work.  

Another disadvantage that emerged was the fear that “people may use 
it for other activities”. Some feared that technology could be a 
“distraction” because of “Facebook, Twitter, etc.”. One student summed 
the fear up as, “distracting when people around you are on social 
media/surfing the web”. Some did not like that “One wrong click can mess 
up/delete stuff”. Some reported that having Microsoft Word would help 
with writing answers instead of just using the Canvas app. 

Another theme in the disadvantage category involved group dynamics. 
It took time to get the students in groups. As one student noted, “it seems 
like only some people were helping with the group work”. Another noted, 
“The disadvantage is how many iPads you have. If you do not have 
enough, students would fight/argue for it because they want to use it. It 
creates a distraction from the students and teacher”.  

Overall Usefulness 

The students overwhelmingly supported the use of iPads as “useful”. One 
student reported, “I think it was fun and a good way to interact with our 
groups. We should do it more”. Students again reaffirmed the engagement 
in activities; “it was nice to have the professor pull up our answers on the 
projector. That way people can hear us discuss our answers but also 
visualize it.” Another student reported, “Pretty useful, I looked at 
discussion questions before exams.”, and another responded, “it’s easier to 
get all your thoughts across by posting a response, instead of trying to 
write it all down”. Another them was collaboration: “it worked well to 
collaborate”.  

A few students did not like the use of iPads because they were not PCs. 
There were also a few people who reported issues with technology and 
people not doing the group work (“free riders”). An interesting finding 
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was group dynamics and power. One student noted, “It was okay, but all 
the attention focused to one person because it was only one (iPad per 
group of 6). If it was more, every person could have been doing something 
instead of waiting for one person”.  

Most Useful Aspects 

The most common theme for this question was students reporting that the 
iPads saved time: “Every group putting notes online saves time for each 
student”. Students were able to take notes more efficiently. One student 
reported, “Notes are in one spot which makes it easier to go back to” and 
another wrote that it was “faster than writing by hand in group work”. One 
student found the process effective to their study habits: “It made the 
information discussed in class directly available to look back on and study, 
rather than frantically take notes”. Students liked “that the notes are 
immediately online to study from”. Further, “It allowed us to publish our 
ideas right then and there as opposed to later where we could forget or 
would not find better answers because you are working by yourself and 
not with a group”.  

Another key area or theme was the comparison of answers amongst 
groups. One student noted, “Being able to study from everyone’s 
responses and seeing how others think”. Another found it useful to 
“[bring] everyone’s ideas together and turning in a good answer”. Students 
seemed to enjoy “seeing other group’s questions and answers”. Students 
also like the flexibility in review: “using them with Canvas so I can see the 
information whenever I want”. Another student noted, “I found the iPads 
to be most useful for me because I could check my notes against the 
posted answers on Canvas to make sure I was on track”.  

Another theme was using the iPads to find information. One student 
reported, “not only could we use the book to form an answer but also 
iPads to find answers”. Similarly, “searching for more answers on the 
internet” was reported.  

Least Useful Aspects 

The most common theme in this category was technology difficulties. The 
technology issues did take up minimal time, and “not everyone knows how 
to work them”. There were Wi-Fi connectivity issues. Another reported 
problem was distractions with one student reporting, “I didn’t feel engaged 
in the group”.  
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Instructor Perspective: Lessons Learned 

This project began with an idea after viewing a video from Canvas on how 
Canvas can give instructors superpowers to engage in coursework (Stein, 
2014). It is a common practice for instructors to use group discussions to 
engage students in the material and it was thought that students could use 
the iPads in lieu of group work with pen and paper. Far too often, students 
can be seen doodling, day dreaming, not taking notes, and not engaged 
with the task at hand, especially when another student is talking. From an 
instructor viewpoint, I see students more engaged when using iPads. 
Students in both classes had the same quality of answers, except the iPad 
group could review the questions and answers at any time. The traditional 
class would have to take notes. Some students in the traditional class did 
take photos of group questions (on the overhead projector) with their 
phones. Each class was shown the exact critical thinking questions for 
their group to discuss (6 questions per week per class and 1 question per 
group). 

Conclusions 

Despite the wide-spread use of technology by students, there is a lack of 
empirical research that measures the impact of technology use on student 
learning. The current exploratory study seeks to add to the literature and 
discussion by examining iPad use in the classroom. Engagement Theory 
(Kearsley & Shneiderman, 1998) argues that students will be more 
engaged with the coursework if technology is being utilized and this in 
turn could lead to the retention of the material. The results showed that the 
iPad classroom scored significantly higher with 2 out of the 3 quizzes 
designed to measure retention of the material (tested 2 weeks after the 
original material was presented in class), and also scored higher with the 
class average for the quizzes. Although this research is exploratory, it does 
provide useful insights for future use of iPads in the classroom.  

Students surveyed enjoyed the use of iPads. It was a faster, easier, 
more collaborative, and engaging way to conduct classroom discussions. 
There were technology difficulties with wireless Internet connections, 
keyboard syncing issues, and the concern by students that students would 
be using the iPads for non-classroom activities. Despite these minor 
limitations and few negative comments, the vast majority if comments 
were positive. It should be noted that small distractions, such as doodling 
and checking email, could keep the students more engaged because the 
students are programmed for constant stimulation. For example, Andrade 
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(2009) found that “The doodling group performed better on the monitoring 
task and recalled 29% more information on a surprise memory test.” (p. 
100). This does not mean that students should zone out completely, but 
rather that multi-tasking can keep the brain engaged. The use of 
technology in the classroom can keep the student engaged with the task at 
hand.  

Strengths of using surveys in the current research include the 
efficiency of the survey, it is inexpensive, and it is a reliable measure 
(Maxfield & Babbie, 2012). Limitations of the current study include 
sample size of 34 students in the one class and 32 in the other. There are 
also limitations with using surveys (Maxfield & Babbie, 2012). Surveys 
are not able to measure all concepts or complex concepts with only a few 
questions, so validity is always a concern with survey research. Future 
research could utilize other methods, such as interviews or focus groups to 
gather information.  

Future research could look at individual use of iPads as well as 
replications of the current study. If technology was adapted, the cost of the 
technology could be prohibitive to some students or institutions. This class 
was a 400-level class, so future research could compare lower-level class 
to upper-level ones. Research should also focus on measuring group 
dynamics, the quality and quantity of note-taking, and using collaborative 
technology such as Google Docs. Another research possibility could be the 
use of individual iPads instead of group work. From an instructor 
viewpoint, students were more engaged when using technology in group 
work than the traditional pen and paper approach. Finally, from an 
institutional perspective this study served as a pilot to identify the types of 
support and training needed to expand the integration of iPads in other 
classrooms. The experience of implementing the study highlighted the 
need for faculty technology support, training and for preparing students to 
work effectively with iPads. 
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Abstract 
 
Employing the iPad’s seductive powers to facilitate active learning 
through stimulating intrinsic student interest and providing richer 
interactive experiences, while enjoying easy mobility and flexibility of use 
in multiple teaching settings, has been a popular pedagogical practice over 
the past few years. Previous work investigating the use of iPads for active 
learning in the field of web design and development in Higher Education 
(HE) infers that student experience and perceived learning performance 
was hindered by the absence of a direct point and manipulation device 
(i.e., a mouse), as well as cumbersome text-input activity on the touch 
interface. 

As various peripherals—aiming to transform mobile phones and tablets 
into production devices—are constantly being released, this study re-
examines the use of iPads in the same field, by pairing external keyboards 
to the devices. In doing so, it seeks to elicit results about the user 
experience as well as the perceived student learning process and outcomes 
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in performing practical coding exercises. Apart from the external 
keyboards, two additional parameters are now present: (a) a larger class 
size and (b) game-based learning. Results indicate a significant perceived 
improvement in coding performance and clear student preference in favor 
of the external versus the native keyboard. Issues derived from small key 
sizes, non-standardized layout, and unconventional key combinations 
intended for critical functions, were recorded. The friendly competitive-
collaborative approach was found to enhance the learning process. 
Learners showed a strong preference towards laptops, since they support 
multi-tasking and direct manipulation capabilities, over the iPad’s notable 
qualities such as portability and convenience. 
 
Keywords: Collaboration, mobile-enhanced learning, code development 
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Introduction 

This study aims to contribute to existing work in the area of active 
collaborative learning with mobile devices, as an instructional method in 
an undergraduate Web Design and Development class.  

Active collaborative learning, through practical exercises and related 
activities, iterated with short taught sessions in the classroom, is known to 
motivate students and assist them in learning, while forming constructive 
social interactions and relationships (Burguillo, 2010; Johnson, Johnson, 
& Smith, 1991). Previous work in the field of web development agrees 
that this pedagogical method is known to both stimulate student interest 
and participation as well as maximize the perceived learning outcomes 
(Mavri, Loizides, & Souleles, 2014). Issues associated with poor usability 
in using iPads for code development, however, seem to act at the cost of 
this instructional approach and overall user experience is consequently 
compromised. Amongst others, one of the most serious concerns is the 
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absence of the point-to-click capability in targeting specific on-screen 
items, as well as the problematic affordances of the touch screen for text 
input (Mahmoud & Popowicz, 2010). Web development or coding is 
significantly dependent on typing efficiency; programmers consider 
themselves typists first and programmers second; a competency that 
allows them to type in response to their running cognitive processes. In 
order to address such issues while utilizing portability, different types of 
small-sized, lightweight physical keyboards have been released in the 
market, for pairing with a variety of mobile devices (Chaparro & Phan, 
2014).  

In light of the above, in this work, we repeat the former experiment, by 
introducing physical foldable keyboards attached to the iPads, to address 
text-entry as well as direct manipulation (i.e., point and select) issues, 
during coding. As programming learners are in favor of more in-class 
practical exercises (Hill, Ray, Blair, & Carver, 2003), which are also 
known to reinforce the education objectives, the active learning protocol is 
carried forward in the recent study. In introducing game-based learning, 
both through collaboration and competition, with a larger group of 
students, we aim to elicit information in regards to the user experience as 
well as the perceived impact on students’ learning outcomes. This research 
is guided by the following questions: 

 
1. What is the contribution (if any) of the external keyboard addition, 

during in-class coding and browsing activities, compared to the 
native touch keyboard on the iPad? 

2. How does in-class small-team collaboration within a friendly 
competitive setting affect the student experience and performance 
in learning web development? 

3. What is the impact (if any) of a larger group size on classroom-
based active learning methods? 

 
The next section looks at existing work in the area and related fields of 

active, collaborative learning as well as competition, with mobile devices 
and peripherals in the classroom. Following that, the study design is 
explained. The analysis section presents both quantitative and qualitative 
outcomes, examined by order of importance in three subsections: the use 
of external keyboards, iPad as a device (hardware and software), and the 
active learning methods employed. Finally, key findings are summarized 
and analyzed in the discussion and conclusion sections. 
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Literature Overview 

Collaboration in education is employed as an effective method in order to 
enhance the learning and assimilation process in students who share 
common interests and goals. Educational psychology embraces social 
interdependence theory as a base model for evaluating interactions within 
a group (Coleman, 2011; Johnson & Johnson, 2009). Interdependence—
within a collaborative setting—can be positive (collaboration), negative 
(competition), or absent (individualistic). Team members with common 
goals have positive interdependence and through this, they obtain higher 
levels of achievement, psychological satisfaction, and form better quality 
relationships. These are realized through effective actions, positive cathexis 
(positive psychological energy for peers), substitutability (substituting for 
one another’s actions), inducibility (allowing for being influenced by and 
influencing others), and promotive interaction (encouraging and 
facilitating each other’s efforts). Collaboration is effective, especially in 
small groups, by encouraging sufficient individual responsibility, 
involvement, and accountability in order to achieve up to a preset criterion 
(Shindler, 2010). It ensures that team members work together to improve 
not only their own learning process, but that of their peers too since 
individual success leads to team success (Burguillo, 2010; Cantador & 
Bellogín, 2012). This practice is particularly common in programming 
education and practice (Hill et al., 2003). Working in groups of twos, or 
‘pair programming’ is known to achieve higher code quality, in the same 
period of time needed by “solo programmers” (Stotts, Williams, & 
Nagappan, 2003, p. 2). 

The positive impact of collaboration through pair programming is also 
evident in studies conducted in education (Mahmoud & Popowicz, 2010; 
Nagappan et al., 2003; Salleh, Mendes, & Grundy, 2011). However, as the 
serious struggles of beginner programmers are known to hinder their 
overall learning experience, it becomes inherently crucial to seek for other, 
best practices to revert such outcomes. Jenkins (2002) argues that the 
reason behind the difficulties in learning to program is the blend of 
required learning styles: surface learning for remembering elements such 
as syntax and order of precedence, and deep learning in the understanding 
of concepts and development of true competence. Thus, programming 
cannot only be through reading books and theory, but through hours of 
practice; it is after all a problem solving activity. Taking a step further, it 
also seems that programming students are reluctant to invest in practice 
time, unless they are obliged to (Hill et al., 2003). Classroom-based hands-
on experience is therefore considered to be a highly effective constructivist 
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approach (Jerinic, 2015; Whittington, 2004) since it provides the chance to 
timely reinforce concepts in greater depths than one-way lecturing does.  

Student motivation and engagement in the learning process can be 
further promoted, when the hands-on methods include elements of ‘game-
playing’ as part of a friendly competitive setting (Burguillo, 2010; 
Verhoeff, 1997). In this context, known guidelines for healthy game 
competitions include (Hill et al., 2003): (a) game objectives adequately 
aligned with learning objectives; b) simple, quick in-class implementations; 
(c) clear and straightforward game rules; and (d) play-testing prior to class, 
to ensure that learning is not overwhelmed by the operating ‘mechanics’ of 
the game. It is worth noting here that intergroup competition is still 
considered to be a collaborative condition (Johnson, Johnson, & Stanne, 
2000). Additionally, introducing mild competitions, with a symbolic prize, 
minus the negative aftermath of losing (Shindler, 2010) can encourage 
even weak students to take part into the process and persistently contribute 
to the group effort (Cantador, 2015). The time constraint factor that 
typically comes with class competitions is also worth looking at, for 
procrastination and lack of effective time management are major issues 
affecting (mostly) undergraduate students. Negative procrastination (i.e., 
postponing actions, in spite of resultant negative consequences), is often 
associated with learning disabilities and lower levels of self-time-
regulation and self-efficacy (Edwards, Martin, & Shaffer, 2015; Hen & 
Goroshit, 2014). This condition is particularly prominent in Computer 
Science/programming education where task aversion is common due to 
assignment complexity. It is one of the main factors contributing to poor 
performance and course failures. Collective time management through 
enforced deadlines, as a classroom intervention, can therefore help 
alleviate this problem. 

The use of mobile devices can facilitate as well as expedite the 
collaborative/competitive learning model through support of real-time 
student activities (i.e., the real time projection of the scaffolding state in 
solving tasks; Herreid & Schiller, 2013). As well as offering an exciting 
platform to work from (Shudong & Higgins, 2006), mobile devices are 
important in web design education as development is increasingly 
focusing on the ‘mobile-first’ approach (Gardner, 2011); they provide 
instant gratification of testing out solutions on the intended medium 
(Tillman et al., 2012). Aside from their ‘seductive powers’, mobile devices 
in education have received mixed outcomes in existing research.  

In regards to iPads in particular, technical issues relating to small 
screen size, limited memory, lack of multi-tasking, and awkward text input 
may appear overwhelming for learners (Budiu & Nielsen, 2011). The 
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known read-to-tap asymmetry, lack of fine navigation, unintended touch 
activity, and slow typing performance are the cause of serious problems in 
learning programming (Chaparro & Phan, 2014; Mavri et al., 2014; 
Tillman et al., 2012). Lacking tactile feedback, touchscreen keyboards 
require the user’s visual attention during typing (Findlater & Wobbrock, 
2012). Since dominant trends inherently require mobile devices to 
undertake a more production-oriented role, research is being carried out to 
make these more text-friendly, through multi-gestural, adaptive touch 
keyboards. On the other hand, producer companies address these issues by 
building peripherals to pair with the devices: Chapparo and Phan (2014) 
mention that the ‘markets are flooding with ‘petite’, lightweight and 
unobtrusive physical keyboards to match mobile devices. By comparing 
typing performance and user satisfaction between pressure-sensitive 
versus mechanical keyboards, the same study found that the latter scored 
higher in both parameters, indicating a lower user mental load during 
typing. However, there is little evidence on the use and impact of pairing 
peripherals to mobile devices in educational contexts. 

Study Design 

This study builds on previous work conducted in an undergraduate (3rd 
year) Web Design and Development module (Mavri et al., 2014). The 
general outcomes pointed towards a positive attitude towards the active 
learning model, yet, indicated a series of device-related issues, the two 
most prominent being the problematic (touch) text entry as well as the 
inability to point-and-click on specific elements. 

In this study, we look at the use of iPads with an added external mini 
keyboard (Bluetooth Genius LuxePad i9010)—a mechanical QWERTY 
type keyboard—that can be clipped and folded onto the device. The 
keyboard is primarily designed for the iPad mini and not fully compatible 
with the iPad 3 model used in this study. Students were advised to use the 
device’s single magnetic hinge side for the cover case, and fold the cover 
case into an upright positioning support base, then place the mini keyboard 
at the front (Figure 7.1) of the device to create a comfortable working 
setup. 

Students were also prompted to login to the Facebook lesson page, 
where exercises were to be successively posted, following short, taught 
sessions. Additionally, they were asked to agree to a consent form as well 
as complete an online survey, in regards to previous experience and 
general bias towards the device, before the study. 
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Figure 7.1. iPad (upright position) and external keyboard setup. 

 
Following this stage, the instructor explained the lesson structure and 

study outline: iterated cycles of briefly taught sessions followed by 
practical tasks that required students to (a) solve exercises on recently 
taught material and (b) search for online resources for support and 
assistance. Information on key combinations for accessing specific 
characters was provided, and students were prompted to practice typing on 
the external keyboard for a few minutes before the study.  

In order to stimulate interest and motivation, exercises of varying 
degrees of difficulty were introduced, as part of a scaffolding approach: 
the first-in-line were less demanding in terms of coding complexity; they 
also contained more initial information in place. The following exercises 
utilized previous knowledge joined with newly acquired information. A 
third iteration also required locating missing clues, which could only be 
found through online search. The lecture notes were not made available 
during the lesson, in order to prevent students from outrunning the process 
and looking for answers from following slides. Again, this necessitated 
further online browsing, in search of correct terminology and syntax—a 
deliberate attempt to cultivate student-initiated research versus an 
available resource pool. 

This study takes place with a twice as large group—20 instead of 10 
students. Following a pilot test, the research team decided against using 
the single-projected exercises model conducted during the previous study, 
as it was deemed unsuitable for reasons explained in the ‘Pilot Tests’ 
section.  

Thus, the students were divided into two major teams, A and B. Each 
team was then split into five groups of two students and each pair was 
given an iPad. In order to avoid interpersonal tension which could hinder 
the learning process, the students were asked to form groups with the 
people they sat next to, usually their classmates. Expectedly, this also 
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resulted in a student-preferred seating plan in the classes to follow. 
Nevertheless, the purpose of the experiment was not to force team partners 
to work together; the goal was to stimulate active learning while 
maintaining a comfortable, easy-going setting. 

In order to create a challenging activity, the teams were given a total of 
10 minutes per coding exercise. The role of the instructor was to facilitate 
this process by providing subtle hints to guide the pairs. The first pair to 
finish would earn 10 points per solved exercise for its mother team (A or 
B). At the end of the two-week-long period, the team with the highest 
score would earn its 10 members, an additional 4% value on their overall 
semester grade. Winning pairs would receive an additional 1% (a total of 
5%). Although a minor prize, this was expected to act as an adequate 
incentive for student engagement in the process. 

Technical Features 

The experiment was conducted using 3rd generation iPads running iOS 8 
operating system. Unlike the previous study, the unsolved exercises were 
not already pre-loaded on the iPads, due to instructor workload for the 
increased number of devices. As mentioned, the exercise briefs were 
timely made available via the Facebook lesson page. Students used JS Bin, 
an IDE (Integrated Development Environment software) that fulfilled the 
following features: 
 

• Simple code editing interface 
• Simultaneous preview/output pane 
• Ability for independent pane management (scroll, zoom, move)  
• Support of HTML, JS and CSS code syntax 
• Version control 

Pilot Tests 

The new study was conducted with a larger group than previously, as the 
course was made mandatory as opposed to an elective. Out of the two 
types of hands-on exercises previously used, ‘single (whiteboard-
projected)’ and in pairs (Mavri et al., 2014), we maintained only the latter. 
Drawing on past results, we hypothesized that the risk of exposing 
possible personal weaknesses (e.g., insufficient knowledge levels, 
language/writing limitations) would be exacerbated in larger groups. Pilot 
tests confirmed this assumption; apart from the above limitations, further 
issues surfaced: 
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1. Room layout, student seating, and technical specifications: The 
oblong rectangular shape of the room (Figure 7.2) compromised 
visibility for the people at the back. As the amount of coding 
increased and became more complex, the active working student 
had to zoom out, for better code overview. Decreased font sizes on 
a relatively small whiteboard, compromised visibility for students 
positioned the furthest from it, who complained that it was difficult 
to follow and comprehend what was going on in the exercises. 

 
2. Lack of positive social interdependence, which suggests that the 

“actions of individuals promote the achievement of joined goals” 
(Johnson & Johnson, 2009, p. 366) in a group. 

 

 
 
Figure 7.2. Laboratory plan view—physical layout compromised visibility for the 
back seats, in ‘single-projected’ exercises. 
 

In the previous study, students reported feeling a sense of unity and 
equality in learning together as a group. This was not evident in a larger 
group setting. Whether this was due to lack of responsibility and 
engagement from group members, or the convenient ‘hiding’ backseat 
spots for shy or weak students, active collaboration was not found to be an 
effective approach in this case. 
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Analysis 

Post-study data were collected via an online survey and a focus group, 
both on week 4 of the course—following 1 week of pilot tests (week 2) 
and 2 weeks of active experimentation (weeks 3 and 4). The surveys 
consisted of both close and open-ended questions; the latter prompted 
participants to explain and elaborate on their preferences, thoughts, and 
feelings. The close-ended question data from the pre- and post-study 
surveys were evaluated in Excel while nVivo 10, a qualitative data 
analysis (QDA) computer software, was used for qualitative analysis. The 
open-ended responses were imported in nVivo in the form of datasets, by 
identifying the codable text fields. The focus group recordings were also 
transcribed in nVivo. An initial review produced a total of 131 and 52 
codes for the survey and focus group respectively. Following several 
rounds of analysis, these were merged and reduced to 101 and 41 
respectively and were both classified into seven major thematic categories 
(Table 7.1). A subsample (10%) of the data was analyzed and coded by 
two researchers independently and an inter-rater agreement value of 0.87 
(based on Cohen's Kappa coefficient statistical measure) was recorded.  

As expected, survey and focus group results were similar topic-wise. 
Outcomes related primarily to the overall experience and usability of the 
device combined with external keyboards, the game-based learning 
approach as well as general feelings and attitudes towards the process. 

 
Table 7.1: Reference Occurrence per Thematic Category 

Thematic 
Categories  Description Survey Focus 

Group 

1 Exercise-
related 

Codes related to collaborative, competitive, or
individualistic learning, practical exercises, 
time restriction, and bonus marks 

31.6% 9% 

2 External 
keyboard 

Codes related to the external keyboard 
(+keys) in terms of size, layout, and 
combination of keys in comparison to the 
virtual keyboard 

14.2% 21% 

3 The iPad 
device 

Codes related to the device both as hardware 
and software, usability and comparison/ 
preference to other technologies (mobile/ 
touch devices, laptop etc.) 

13.8% 50% 

4 Familiarity 
/learnability  

Codes related to previous experience with the 
devices and speed of learnability  13.5% 13% 
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5 Active 
learning 

Codes related to the learning-by-doing 
method, the perceived user experience, and 
learning outcomes 

11.9% - 

6 Purpose of 
use 

Codes related to the iPad used either to write 
code or for online research 8.4% - 

7 Emotional 
aspects 

Codes related to feelings, thoughts, and 
attitudes 3.8% 7% 

8 Other Unrelated codes 2.7% - 

 
As the key variable in this study, we will first begin with results related 

to the use of external keyboards. As these are inevitably interrelated, we 
will then look at the iPad user experience in active learning. Game-based 
factors such as collaboration and competition are then examined. 

External Keyboard 

Quantitative and qualitative analysis of collected data indicates a general 
positive consensus towards the addition of external keyboards. The 
preference of physical over the virtual (native) keyboard was significant 
(M=3.3, SD=1.15, Mode=4)—based on close-ended responses, from a 1 to 
5 scale with 1 = Totally Disagree and 5 = Totally Agree. It was generally 
found to enhance and facilitate the code development process during 
practical assignments. 

As students had to manage their settings, connect to the wireless 
network, and access the Facebook lesson page—prior to attaching the 
keyboards—they also made use of the touch keyboard. As a result, 
comparison was inevitable; they remarked that the physical keyboard 
improved their activities: “writing code became so much easier after 
installing the keyboard, compared to that on the screen” and “it came 
handy” while confirming that typing was extremely “difficult” on touch 
devices. Two of the most recurring advantages of the external keyboard 
were: (a) the arrow keys and (b) the larger available screen area. 

The four directional arrow keys, located at the bottom-right corner of 
the external keyboard (Figure 7.3) were found important for accessing 
specific lines or characters in the code. The majority of the students agreed 
that it ‘significantly helped’ to use the arrows to navigate through the code. 
Previous studies (Budiu & Nielsen, 2011; Mavri et al., 2014; Tillman et 
al., 2012) have also indicated that the inability to hit specific targets in text 
and perform functions such as select, copy, and paste, were major issues 
on touch devices. The fact that more on-screen space—typically occupied 
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by the virtual keyboard—was now available was considered an essential 
advantage; it allowed for larger code and preview areas. Reportedly, 
developers will always opt for bigger screen sizes (Godse & Godse, 2008) 
as programming objects appear larger, detail is illuminated and mistakes 
are better prevented.  

The overall positive attitude came, however, with a considerable set of 
drawbacks: 

 
1. Small keyboard and key size 
2. Layout and key combinations  
3. Absence of keyboard shortcuts 

 
Small keyboard and key size. The small keyboard, designed for 

optimum compatibility with the iPad mini, had a negative effect on the 
participants’ coding experience. Students argued that it interfered with the 
typing flow, due to many incorrect key substitutions. In fact, some 
students made illustrative remarks during the focus group: “you go a bit 
like this (careful and slow typing)… like an old lady… in order to type”, 
“the keys were so small! ”. The ‘tap-to-screen’ asymmetry issue (Budiu & 
Nielsen, 2011) widely found to hinder touch-typing, was also experienced 
on a physical level. A student commented: “I didn't know how to write 
fast… I am used to typing on my laptop where they keys are much 
bigger…”. As a result, two key issues are affirmed: 

 
1. Constant comparison with a normal keyboard (i.e., laptop) was 

inevitable, as the two share similar physical characteristics. 
2. Phrases such as “fast, slow, time-consuming, wasted time” place 

time and speed as crucial factors: coders need to timely externalize 
and evaluate the results of current cognitive activities. Likewise, 
responses suggest that it was clearly down to “a matter of time”, 
that students would decline using the iPad for coding, even with the 
add-on keyboards. 

Keyboard layout and key combinations. Apart from size, the non-
standard positions of keys for basic HTML, CSS, and Javascript required 
characters ( {} [] “” ‘ ) lead to incorrect typing performances (Figure 7.3). 
These could only be accessed by holding down the Fn—instead of the 
Shift key—unlike traditional QWERTY keyboards. Moreover, the 
essential cmd (command) button (equivalent to Ctrl in Windows), was 
located exactly on the left of the space bar—like in a standard Mac 
keyboard—rather than three keys to the left of the space bar, like in a 
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In specific, the need for simultaneous side-by-side window displays 
and direct manipulation was vital in the study in order to access multiple 
sources, compare, and reference information for coding (Budiu, 2015). 
Split-screen viewing is typical and well exploited on larger monitors; yet 
mobile devices are largely constrained to a single window and offer only 
serial access between windows instead (Stotts et al., 2003). This is further 
compromised as the number of windows increases. Apart from being time-
consuming, this activity can overload working memory (i.e., needing to 
remember more items) while working on a task. In the study, students 
reported that they could not work efficiently: “we just needed to have 
multiple windows there and we couldn't!”. 

Quantitative analysis of the responses in regards to web search and 
referencing presented a negative outcome (M=2.3, SD=1, Mode=2) based 
on a 1 to 5 scale—with 1 = Totally Disagree and 5 = Totally Agree. 

Comparison. Result in response to device preference, both in a 
laboratory or an auditorium setting, revealed a strong tendency towards 
laptops as opposed to iPads. In addition to aforesaid usability issues, the 
aspect of familiarity and habitual use of laptops emerged as prominent. 
Participants mentioned that using their laptops was more intuitive, faster, 
and efficient: “working on the iPad was undoubtedly a time-consuming 
procedure compared to the laptop” and “the first thing to come to mind is 
to turn the laptop on and get the job done”. Some participants, however, 
regarded their lack of expertise with tablets as accountable for the issues 
encountered during the study. Thus, sufficient time for practice and 
familiarization with the device is recommended prior to any similar future 
experiments. 

Even though existing work argues that tablets can provide the 
“functionality and connectivity of a laptop, with the mobility of a 
smartphone” (Melhuish & Falloon, 2010, p. 5), outcomes from this 
subject-centric study indicate the opposite.  

The suggested addition of a mouse, combined with an external 
keyboard, prompted the majority of participants to agree that it would 
defeat the point, regardless of the light-weight and mobility trade-offs. 
“Why would you bother bringing the sum of all this stuff with you then?”. 
They added that the release of new generation 12 and 10-inch laptops 
provides such trade-offs. In addition, observed connectivity problems with 
these ethernet-less devices, are too big to ignore, when Wi-Fi 
infrastructures fail, under demanding usage conditions. 

Positive responses in favor of the iPad compared to a laptop, presented 
arguments in regards to the absence of cables, longer battery life, and 
better portability in auditorium-like environments. Students also showed 
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excitement and anticipation to work with the iPads, prior to the experiment 
as they thought it would be “cool to work with”. They also believed they 
were familiar with the device, based on previous experience with the 
Apple equipment provided in the department’s labs. 

Collaboration. Quantitative results from the study indicate that class-
based collaboration improved perceived comprehension and learning, 
versus individual work (M=3.2, SD=1.4, Mode=3) based on scaled 
responses, on a 1 to 5 scale—with 1 = Totally Disagree and 5 = Totally 
Agree. Qualitative analysis indicated an even stronger preference with 
twice the amount of positive (than negative) responses, largely due to 
perceived higher achievement level, constructive social interactions, and 
better time-management. 

Positive interdependence: substitutability and promotive interaction. 
Collaboration appeared as an effective factor in students’ perceived 
learning process, even within a larger group. Participants readily admitted 
that although they could “probably solve the problems on their own, it was 
much better to do so collectively”. Most of the responses attributed this to 
substitutability and promotive interactivity, as demonstrated by the social 
interdependence model (Johnson & Johnson, 2009). In other words, group 
members recognized each other’s limitations and contributed their own 
knowledge and skills to help reach a common goal (Villanueva, 2003). 
Comments such as “…we filled in for each other’s gaps” and “two brains 
were better than one” are indicative of concrete positive interdependence 
in the pairs. A student also remarked that learning outcomes could be 
further reinforced with individual follow-up training, through reflection of 
the practical experience in class. 

Good interpersonal communication, an elevated sense of trust, and 
overall team bonding was also observed in paired teams, who encouraged 
and mentally supported each other (promotive interaction) through 
dialogue: “It was easier when we could talk about it in class”, “helping one 
another was better”, “yes, its better to work together and talk about it…”. 
Evidently, having the chance to go about solving a task through discussion 
enhanced the understanding of the required components and facilitated the 
solution process more efficiently rather than doing so alone. 

Time management: procrastination. The perceived advantages of time 
regulation and management through collaboration in a friendly 
competitive setting were prominent in this study as two key issues have 
emerged: (a) procrastination and (b) prolonged task completion times 
(analysed in the ‘Competition’ section). 

Actively collaborating to practice programming tasks in class was 
found to help alleviate procrastination, which as explained, can pose 
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serious problems in academic progress (Edwards et al., 2015; Hen & 
Goroshit, 2014). 

Participants deemed the co-located collaboration and timed practice as 
an important feature of the active learning method. The fact that students 
were “forced to do so… in the good sense…” collaborating in the 
allocated time period, rather than leaving the task for homework, was 
perceived as an advantage: “it was faster to solve this collectively” and 
“we found out what our mistakes were in 10 minutes…”.  

Procrastination is particularly evident in such challenging modules as 
programming (Edwards & Snyder, 2009), since concepts and principles 
are complex to comprehend and apply. In addition, buggy coding and 
other technical issues may present a deadlock for students who often put 
off working on assignments, until very close to the submission date. Task 
averseness and subsequent delays are factors that contribute to stress, 
confusion, poor work quality, and in effect, bad learning outcomes (Hen & 
Goroshit, 2014). Understandably, students appreciated the benefits of 
being obliged to practice their assignments straightaway. Additionally, the 
instructor noted that the ‘no-submit’ incident numbers decreased from past 
years. 

Competition. A lot of controversy is associated with competitions in 
the classroom; as a result, its impact on learning is still not clear 
(Cantador, 2015). Outcomes from this study, suggest a positive incline 
towards a friendly-competitive active learning setting. Game-based 
learning between groups was considered beneficial (M=3.2, SD=0.6, 
Mode=3 )—based on the close-ended responses from a 1 to 5 scale with 1 
= Very Negative Impact and 5 = Very Positive Impact. Qualitative 
analysis indicated that positive responses were interestingly equal to those 
of a neutral character. The majority of the students were either happy or 
indifferent about the friendly competition setup, as opposed to those who 
objected to it. Those who favored the element of competition did so for 
reasons relating to increased motivation, improved quality and quantity of 
work, better time management, and enjoyment.  

Competition amongst pairs and teams, reportedly encouraged more 
intensive effort on behalf of the students to produce more and better 
results: “Competition makes you work better”, “You try for the best” and 
“…it is better because we work more…” are a few of the comments that 
led to this assertion. Perseverance from all pairs in support of each other as 
well as the ‘mother’ team (A or B) was evident, as observed by the 
instructor, during the practical sessions, regardless of individual 
knowledge and capabilities.  
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Time management: extended completion times. All pairs tried to 
finish first or to complete the exercises within the deadline. The 
competitive, time-constrained exercises were also perceived to enhance 
time management by avoiding slacking; instead, they evidently urged for 
more determined attempts to solve the problem at hand, within the given 
time limit. A lot of interesting comments were collected: “we wanted to 
finish first, we were working fast and did not let the exercise take half an 
hour”, “we were pressurized by time… in the good sense” and “…we did 
not leave it down to luck…”. This reveals students’ awareness of their 
own limitation to often control their times in order to expedite assignment 
completion. This is slightly different to procrastination; it means increased 
task completion times, not task postponement. 

Existing literature refers to human effort that expands in order to fill 
the allotted time for a given task, even if not actually needed; a 
phenomenon dubbed Parkinson’s Law (Latham & Locke, 1975). Likewise, 
outcomes from this study suggest that students are aware of taking longer 
to complete tasks, if excessive time is provided (i.e., in the case of weekly 
deliverables). All the same, time and pace of work is readjusted to fit a 
shorter, compulsory time frame. Increased levels of satisfaction and better 
student engagement were reported by students—provided that realistic 
time limits were, of course, enforced. Finally, positive comments referred 
to the time-constrained competition as stimulating, challenging, novel, 
game-like, and fun. 

The no ‘punishment’ approach. A large sum of neutral responses 
emerged alongside the positive ones. Typical remarks such as “there was 
simply no impact” were collected and some students explained it was 
because it would not, after all, affect their grades. The competitive method 
employed was carefully planned to present a prize for winners and no 
punishment for losers (Burguillo, 2010): “If I don’t finish it on time, I 
have the chance to see it finished on the board” and “If you are capable of 
doing it you will solve it anyway”.  

According to existing literature, there is no “significant difference 
between working to achieve a reward and working to avoid a loss” 
(Johnson & Johnson, 2009, p. 367). Both attempt to gain a positive 
outcome, but not avert punishment, which is essentially different to the 
loss of a reward. This indicates that in both cases, students put effort in the 
competitive tasks, not because they felt threatened, in case they failed to 
‘win’. Interestingly a few participants commented on the fact that they 
“were not an antagonistic type of group”, implying the bad, undesired 
aspects of competition. As inferred, the students did not suffer any harsh 
competitive effects.  
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The ‘shielded’ approach. The researchers do not attribute this only to 
the insignificant marking value but also to the multi-layered group 
structure. The choice of the two larger groups (A and B) was intended to 
‘shield’ the pairs and individual players, who were in direct competition 
with other internal teams (with a minor incentive of 1%) and in secondary 
competition with groups from the opponent team (with an increased 
incentive of 4%); this negligible marking value increased proportionally to 
the competitive distance. In this way, negative, face-to-face tension was 
minimized for the actual players and allowed them to focus on the learning 
process rather than the prize to be won (Shindler, 2010). The concept of a 
mild, friendly competition is indeed proven to enhance learning by 
providing students with an adequate amount of intrinsic curiosity and 
motivation to engage in the process (Kumar, 2000) minus any serious 
consequences. 

About one fourth of the collected responses opposed competitions and 
time-restricted exercises that referred to these as a ‘pressure and stress-
inducing’ factor. They explained that there was not enough time to learn 
about the principles, reflect on them, and solve the exercise. In addition, a 
participant remarked that “they should not be playing games” while 
learning. Expectedly, the same participants also stated that they preferred 
to study and practice on their own, rather than collectively in class. 

Discussion 

Active, collaborative learning has increasingly been used as an 
instructional method over the past few decades. It is argued that it offers 
an engaging and motivating process, it reinforces learning objectives 
through enhanced reflection and assimilation, while establishing better 
relationships and enabling students to develop a higher self-esteem of 
themselves within a social setting (Fulu, 2007; Shindler, 2010). This study 
aimed to examine previous findings on such active learning methods, 
through the use of iPads and physical keyboards, within a larger group 
setting. 

The decision to add mobile devices to the active, game-based learning 
approach aimed to enhance and ‘spice up’ the student experience, using 
the appeal of mobile technologies (Mehdipour & Zerehkafi, 2013), while 
promoting portability and easy handling. Even though, earlier years saw 
the shift from physical—towards—soft keyboards, which appeared only 
whenever needed and allowed for infinite layout customizations (i.e. on 
PDAs, digital cameras), recent developments indicate a back-to-the-basics 
approach. Apart from issues concerned with obscured screen space and 
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lack of tactile feedback, working with a touch interface requires learning 
and memorizing a series of gestural movements for navigation and data 
input (Hoggan, Brewster, & Johnston, 2008; Norman & Nielsen, 2010); 
this can have a serious impact on the cognitive load of novice learners, 
especially during code development in the class.  

Pairing the iPad with a physical keyboard was indeed found to resolve 
previously encountered problems, mainly associated with text entry. 
Student response was obviously influenced by a strong comparison 
between physical and touch-based typing as they were reminded of the 
latter, in performing activities prior to pairing the keyboards. Coinciding 
with the researchers’ expectations, the keyboards were not only found to 
enhance typing performance but partially resolve direct manipulation (i.e., 
pointing) issues too, through the use of arrow keys. The physical 
keyboards were nevertheless received with a set of problems. In evaluating 
these, we infer that they emerged due to a single denominator: size. Size 
was the cause of incorrect key substitutions, increased mental overload, 
slow typing, and key omissions. Other than the evident key-to-finger 
asymmetry, standard keys were also re-arranged due to space limitations 
on the mini keyboard; hence, the users’ repetitive ‘hit and miss’ attempts 
for various key combinations. It is a fact that the smaller the mobile 
devices get, the smaller their peripherals become. Despite their intention to 
overcome mobile and touch-derived issues, these are however inherited 
into the physical context. Size needs to be evaluated and balanced against 
efficiency of use. Proper user-evaluation should be performed prior to 
causing confusion for unsuspected users, especially where education is 
concerned (Norman & Nielsen, 2010).  

In this study, the external keyboard was chosen based on its 
compatibility with both versions of available faculty equipment—3rd 
generation iPads and iPad minis—as originally experiments were planned 
to run with the latter too. In fact, the keyboards’ lightweight attributes 
were originally perceived as an advantage compared to other, cumbersome 
options in the market. Based on the results of this study, future work could 
investigate the outcomes of using alternatives to facilitate active learning 
for collaborative web development. Such alternatives could be for 
example, Apple’s Smart Keyboard for the iPad, which was recently 
introduced. 

Other than the problematic text-entry activity, this study suggests 
impaired user performance due to the lack of concurrent, versus serial, 
multi-tasking on the iPad. It is of no surprise that split-view multitasking is 
now introduced into iOS 9 (made only available on the iPad Air 2, iPad 
Pro and iPad mini 4 for the time being). Together with constant 
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enrichment of technical capabilities, this is an example of the conversion 
leap from consuming to more powerful, production-capable devices. These 
are certainly promising and worth testing, in forthcoming studies which 
involve active learning—especially in web development—which seemingly 
revolves around a mobile-first approach (Mehdipour & Zerehkafi, 2013). 
Educators need nevertheless be careful when incorporating them into the 
learning process. Indubitably, an evident outcome from this study suggests 
that students should be thoroughly familiar with the devices before using 
them as part of the lesson. Lack of familiarity, combined with the 
aforementioned usability issues, can impose unnecessary load, lead to a 
disappointing user experience, and as a result, hinder the general learning 
performance of novice learners. 

Conclusion 

There have been quite a few studies on the impact of technology-
enhanced learning using mobile devices. A few of these are subject-
centric; even fewer are dedicated to learning programming, and there are 
almost none concerned with web design and development. Based on 
previous results, this study examined the user experience and perceived 
learning outcomes, through the use of mobile devices paired with external 
keyboards, as an in-class active learning platform. Through this, two new 
parameters were examined: layered collaborative-competitive setup, 
within a larger group setting. The results indicate a favorable response 
towards the addition of a physical keyboard, as it is perceived to enhance 
the coding performance, versus the native touch keyboard. The external 
keyboard was found to (a) enable faster typing, (b) allow for larger on-
screen area for coding and preview, and c) help locate specific on-screen 
information with the arrow keys. The small key size, however, was 
responsible for incorrect key substitutions and omissions. The non-
standardized keyboard layout generated additional cognitive load and 
confusion for users. In regards to active learning, pair collaboration was 
favored, as it was perceived to improve learning outcomes. In addition, 
students deemed the friendly ‘layered’ competitive setting as beneficial 
due to better time management and instant feedback. The use of iPads was 
found to distract rather than support the code development process, mainly 
due to the lack of split-view multi-tasking, as well as missing direct 
manipulation (i.e., point-and-select) capabilities. With the advent of new 
generation, smaller, and lighter laptops, with touch screen capabilities and 
improved battery life, student preference appears to lean towards these, 
versus the iPad, ignoring the device’s obvious portability and convenience 
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qualities. However, a series of upgrades and additions to recent iPad 
models, as well as new line of peripherals, appear to rectify such issues 
and this invites future work in this area. 

This study is limited in terms of exclusive evaluation of the perceived 
user experience and performance. There were no quantitative measures of 
actual time records, error incidence, and final marks. Using older 
generation iPads paired with keyboards designed for the iPad mini was 
also a constraint that needs to be taken into account in future studies. 
Finally, the lack of appropriate iOS web development editors (code + 
preview), providing utilities such as auto-completion and auto-correction, 
compared to richer development applications such as Adobe Dreamweaver, 
may have influenced the users’ experience and attitude against mobile 
devices for code development. Lastly, this study did not investigate the 
contribution of the iPad per se towards active learning, and the latter was 
solely used as a context for this investigation. 
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Abstract 
 

The advent of the true eBook, situated on and integrated with the powerful 
tablet device of the iPad, has changed the pedagogic landscape for 
teaching and learning. This paper explores how eBooks are being 
developed not just as resource, but as powerful pedagogic tools which 
offer opportunities for interactive teaching and learning. Engaging with 
students who are training to be teachers the eBook offers an opportunity 
for them to consider the pedagogical disruptive nature of the eBook / iPad 
combination (Royle, Stager, & Traxler, 2014) as part of their own course 
and as a model for the teaching they will undertake on teaching practice 
and when they graduate as beginning teachers. Working with students at 
the University of Hull as a part of a wider European project 
(www.mttep.eu) the authors are developing both a conceptual framework 
building on the nature of interactivity (Hargreaves et al., 2003) and 
exemplars of good practice. 
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Introduction 

This paper reports on an on-going study, which is developing a 
theoretical framework and a set of case studies in order to explore the 
development of the eBook, as opposed to the digital print book, as a 
resource that promotes more effective and efficient (McCormick & 
Scrimshaw, 2001) teaching and learning in the Higher Education domain. 
This particularly focuses on the education of pre-service teachers so as to 
fulfil the joint role of useful pedagogical tools for the teacher trainees and 
also a model for the practice of these trainees when they become in-service 
teachers. 

A series of eBooks are being developed by teacher educators at the 
University of Hull Department of Teacher Education as part of two 
projects: the use of iPads in Teacher Education project at the University 
(Hull iPads project; Burden & Hopkins, 2016) and the Mobile 
Technologies Transforming Teacher Education Pedagogy (MTTEP) EU-
funded project (www.mttep.eu).  

The interactive eBook is in its infancy and the impact on learning is 
only just beginning to be researched (e.g., Ahmad & Brogan, 2012; 
ClassBook, 2013; Glackin, Rodenhiser, & Herzog, 2014). Whilst the 
number of electronic books is growing very fast and Amazon now sells 
more electronic versions of many books than paper copies (Miliot, 2010; 
Ofcom, 2015), it is not clear that this will change the way we think about, 
and carry out learning in our schools (Glackin et al., 2014). Most of the 
electronic books that are on offer are just digitised editions of the paper 
textbooks that are on offer and whilst some schools are developing eBooks 
(e.g., Steven Perse Foundation), these also tend to be “digital print” rather 
than the eBook as we conceptualise it. Even though there has been a 
growth in the use of eBooks, most of these offer little interactivity or 
functionality beyond access and searchability, leaving students frustrated 
(Brahme & Gabriel, 2012). 

So, if the issue is that many of these eBooks do not differ in a 
conceptual way from the paper books they are replacing but only offer an 
efficiency gain (McCormick & Scrimshaw, 2001), they are still static 
collections of text and images that are designed to be consumed by the 
individual—more of a didactic or transmissive process between the creator 
of the book (i.e., the author) and the consumer (i.e., the reader or the 
child). We want to consider how books can be developed that are an 
interactive process between these and how these very roles can be both 
interchangeable and dynamic. 
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So we would like to make a clear definition between books which 
essentially are digital versions of existing print books, which we might call 
digital-print books, and those which have four key aspects (defined 
below), which we are calling eBooks. We will define these as follows: 

Some Key Definitions 

The print book (or pBook). The familiar tome made of paper that sits on 
our shelves taking up space and resources. Tends to contain words with 
the occasional diagram or image. Self-contained technology; it is heavy, 
robust, drops well, and needs no power; reasonably portable in the 
singular, though difficult in quantity. Readable in most light and most 
locations—though difficult in the dark. Hard and expensive to correct or 
update. 

 
The digital print book (or dpBook). The above but digitised—still tends 
to contain only words with the occasional image. Needs a technological 
platform to view and is dependent on this technology for its readability 
and portability, which can vary immensely. Cheap to produce and 
reproduce, easy to amend and correct. Varies from the pBook only in form 
rather than in substance. 

 
The multi-media book (or mBook). Has the same need for a technology 
carrier and offers many of the portability and editability advantages of the 
dpBook but has a wider variety of media incorporated into its substance 
and so will use video, audio, moving graphics, and even possibly virtual 
reality (VR) and augmented reality (AR) to offer a richer media 
experience to the user. Still tends to be delivered to the user by the 
‘expert’. 
 
The true eBook (or iBook). It offers a more interactive experience 
between the user and the consumer of the book. It offers the opportunity 
for the reader to become the co-author and so the iBook is an evolutionary 
tool developing in the hands of the consumer into a personalised learning 
tool. The reader of the books becomes the co-creator of the book—a 
constructivist approach (Vygotsky, 1978) to learning where the iBook 
becomes part of the learning process, even to becoming the More 
Knowledgeable Other. 
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Figure 8.2. Key affordances of eBooks (Burden & Hopkins, 2015). 

 
Exploring these further: 
 
A. The artefacts that can be included: Alongside print and image, the 
eBook can include video, audio, moving graphic, slideshows, animations 
etc… This gives the creator of the book much more scope for transmitting 
information, exploring ideas, demonstrating and offering learning in a 
variety of ways.  

One simple example might be in Maths where an animation can show 
the decomposition method of subtraction as a small animated movie so the 
words of the teacher alongside the actions that would be demonstrated can 
be included into the book. This can then be replayed as often as needed by 
the learner, offering the important reinforcement of core knowledge 
(Willingham, 2003). 
 
B. Way in which the artefacts can be organised: The layout of pBooks 
(i.e., those print books that have been digitised) is determined by a number 
of factors including print layout, text option, cost, colour, size—none of 
these apply to the eBook and so text can be enlarged, changed, designed, 
and moved in a complex manner. 
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All of these can be updated and corrected very quickly and simply. 
Alongside this is the interactivity of user feedback and co-development for 
improvement. 

 
C. Interactivity: A number of companies are developing interactive 
widgets for eBooks (e.g., Bookry, Bookwidgets and Learningapps are 
three that we are working with). These widgets include timelines, quizzes, 
overlays, drag and drop, annotate, feedback, maps, reveal, etc… 

As well as teachers and other adults developing the eBooks, there are 
real opportunities for the pupils to become authors themselves and also 
engage in the wider editorial and authoring processes, which apart from 
anything else are wonderful literacy.  

 
D. Capturing Data: The eBook can capture data and then send this to the 
teacher—this has potential benefits around marking, assessment, and 
feedback, and as books produce data, data analytics can be used to direct 
learning. This is exemplified in the work of the Khan Academy and the 
work of Eric Mazur, among others. 

At the University of Hull, we are developing a growing series of 
eBooks for use within the teacher education faculty and to encourage 
teacher trainees to consider the place of this resource in their own teaching 
as they emerge into the teaching landscape, as well as exploring with 
tutors the impact of the use of eBooks on their own pedagogy and 
thinking. 

The Nature of Interactivity and the eBook 

When we are talking about interactive learning we are thinking about the 
nature of interactions between teachers, pupils and teaching resources. 
Teaching is a series of interactions between the teachers and the pupils in 
their classes. This might take the following forms: 

 
(1) Questioning: A large part of the teacher’s time in the classroom is 

a series of questioning interactions between teachers and pupils.  
(2) Activities: The teacher will set a series of tasks that the pupil needs 

to carry out in the lessons—this may include pupils working in 
pairs or groups. 

(3) Marking and Feedback: The teacher will offer feedback on 
student ideas and student work. 
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The idea of interactive learning with technology is not new and has 
grown out of the use of technology and virtual communication as well as 
social media. If we consider generation Y or the net generation 
‘Homozapians’ as Zeen (2006) calls them or as Prensky referred to them, 
‘digital natives’ (2001), then these are the generation who have grown up 
with digital devices and who are natural and keen users of these. 

This generation of students is starting to challenge the traditional 
nature of the classroom, a classroom where we have a teacher interacting 
with 30 students in a single classroom for about 60 minutes and where the 
main artefacts of learning are pen, paper, and paper textbook. These are 
students who are used to having access to a wide source of information, 
social networking, and a degree of interactivity that was unknown to 
previous learning generations. 

Students are expecting a wider variety of digital learning resources that 
include not just simple instruction or information but opportunities for the 
expansion of knowledge and for the creation of learning artefacts by the 
students and the opportunities for real-time and asynchronous 
collaboration. The roles between teacher and students are becoming 
blurred and have less meaning when we are talking about interactive 
learning. 

Whilst technology has had little impact on the nature of teaching over 
the last 30 years, what has changed are the resources that are used. It is 
hard to imagine now a classroom that would not use video at some point in 
a teaching scheme and most teachers would find it impossible to teach 
without access to YouTube, which only came into being 10 years ago in 
2005. What have changed little are the text books that are used. These 
books are still produced mostly externally, often linked to programmes of 
study or to examination scripts, and are a big investment for a school or 
university as these are expensive. There is no real opportunity for teachers 
within the school to be producers of these books and no real opportunity 
for books to be produced that have particular relevance to the students and 
teachers of a particular school—tailored to the learning needs of these 
students or the programmes of the particular teacher. 

Many teaching systems around the world (Kennewell, 2007) suggest 
that interactivity is an important part of the teaching and learning 
strategies which contribute to successful teaching, and interactivity can be 
characterised as when student contributions are expected, encouraged, and 
extended, indicating also the importance of feedback on students’ 
contributions. This implies that students engaged in interactive learning 
will have a higher degree of autonomy and independence than in the more 
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traditional didactic teaching model. This in itself then demands a different 
kind of resource. 

This interactivity is traditionally seen as something that the teacher or 
other adult initiates in the classroom. It is supposed that teachers will be 
involved in the kinds of activities outlined above: questioning, probing, 
stimulating, encouraging, guiding, scaffolding etc …  

We can think of a hierarchy of levels of interactivity in class teaching: 
 

Table 8.1: Hierarchy of Interactivity 

Level of 
Interactivity 

Teaching Strategy Nature of Interactivity 

0 Teacher giving 
information 

Internal mental activity on the 
information 

1 Teacher asking 
questions 

Some between teacher and questioner 

2 Probing 
questioning 

More reflection on information still 
one to teacher 

3 Focussing 
dialogue 

Some deeper interactivity and 
analysis on task 

4 Group reflection All involved—opportunity for 
evaluative thinking 

 
We could think of these, as Hargreaves et al. do (2003) as having 

surface forms or deeper forms of interactivity—they define the surface 
forms, which are those that have the purpose of engaging students, making 
things practical and active involvement as: 

 
● Engaging Pupils: Offering interesting and stimulating materials 

(S1) 
● Pupil Practice and Involvement: Hands-on activity requiring 

movement and practical engagement (S2) 
● Broad Pupil Participation: Strategies involving the whole class in 

activity or those that allow the teacher to assess pupil knowledge 
(S3) 
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● Collaborative Forms: Constructs relating to pupil-pupil 
collaboration as part of their learning (S4) 

● Conveying Knowledge: Assessing and extending pupil knowledge 
and conveying new knowledge (S5) 

 
and the deep forms, which have the purpose of extending knowledge, 
supporting reciprocity, and making meaning as: 

 
● Assessing and Extending Knowledge: Opportunities to assess the 

knowledge of pupils (D1) 
● Reciprocity and Meaning Making: Two-way communication 

where pupil-teacher interaction is encouraged—encourages 
dialogue rather than didactic speech (D2) 

● Attention to Thinking and Learning Skills: Development of 
thinking of learning skills (D3) 

● Attention to Pupils’ Social and Emotional Needs: References to 
teaching addressing the emotional needs and the social interests of 
pupils (D4) 

 
Whilst these were designed for the high school classroom, we can see 

their relevance in the university setting as well as the school one. 
Reflecting on the affordances sketched out in the introduction, we can 

consider the opportunities that the book as a resource gives to students to 
engage in surface or deeper interactivity. 

The traditional book could be seen as the resource equivalent of the 
didactic information giving or lecture (teaching talking)—there is no 
opportunity for the receiver to interact with the text, to question the writer. 
Whilst the traditional book may suggest activities and may offer some 
questions to be answered, there is no interactivity—any work takes place 
outside of the book and then must be looked at by the teacher at a later 
date—lacking both interactivity and immediacy. 

The digital print book has some advantages over the printed text 
book—for example, the opportunity to search the book (D1), to make 
notes (S5), and to include resources such as dictionaries to help pupils 
with unknown words (S5). Well-designed, digital print books may include 
good text and images (S1), but these are likely to be very limited. 

Well designed and developed, the eBook can offer a much wider range 
of support for interactive learning. We can consider each of the aspects of 
Hargreaves et al.’s list and see how the eBook can support these—
examples of some of these sorts of activities will be explored later. This is 
especially true when the eBook also utilises some of the wider affordances 
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of the mobile device that it is being read upon and the network 
opportunities if the device is connected. 

 

Table 8.2: Examples of Surface and Deep Level Activities 

Level Activity eBook Affordances 

S1 Engaging 
Students 

The range of stimulus materials available for 
the eBook include video, animation, audio, 
slideshows, high quality colour images. 

S2 Student 
Practice and 
Involvement 

eBooks allow for the inclusion of a range of 
activities using widgets or on-line linked 
materials as well as the opportunity to use the 
affordances of the mobile device to input 
data—in textual, image, graphic, audio, and 
video format.  

S3 Broad Student 
Participation 

The use of quizzes, tests, and other assessment 
tools built into the book allow for the 
assessment of knowledge as well as the survey 
tools which allow for whole class 
participation.  

S4 Collaborative 
Forms 

Collaborative work and widgets built into the 
eBook encourage both synchronous and 
asynchronous activities. The integration of 
social media also extends and develops this. 

S5 Conveying 
Knowledge 

The use of the non-textual formats allow for 
the conveying of new knowledge in a non-
didactic method as well as tools which allow 
the co-construction of knowledge. Integration 
of apps/widgets that bring information into the 
book in real-time offer rich knowledge-
building opportunities. 

D1 Assessing and 
Extending 
Knowledge 

The use of quizzes, tests, and other assessment 
tools built into the book allow for the 
assessment of knowledge with the core 
advantage of quick and immediate feedback. 
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Table 8.2: Examples of Surface and Deep Level Activities 

Level Activity eBook Affordances 

Also the opportunity to send information to 
the teacher (or to others) for more rapid 
feedback. 

D2 Reciprocity 
and Meaning 
Making 

Interaction tools that can be built into the book 
allowing collaboration and iterative learning 
cycles to take place. Also the tools for the 
creation of authentic and relevant meaning and 
the opportunity for feedback on these 
artefacts. 

D3 Attention to 
Thinking and 
Learning Skills 

The opportunities to use and manipulate data 
within the book allow the development of 
these skills. 

D4 Attention to 
Students’ 
Social and 
Emotional 
Needs 

eBooks can be personalisable and more easily 
tailored to the needs of the individual whether 
these be physical needs (text size and colour, 
auto-reading of text, but also easily tailored to 
the educational needs of the individual) 

 
The organisation of interactive learning in the classroom can be very 

difficult as it moves away from instructing the whole class to more 
individualist working. Allied to this is the difficulty of offering differing 
tasks to the students and the need for individualised instruction. Using the 
tools available for creation of instructional video—such as Explain 
Everything, screencasting software, audio recording on presentations, 
Voicethread or video editing tools such as EdPuzzle, it is possible to move 
the instructional form to a much more individualistic and deeper form 
within the eBook, and the easy editing and adaptation of the eBook with 
new versions being easily “pushed” to students makes adaptation and 
development possible. 

Burns and Myhill (2004) suggest that the interactive lesson should 
have some key factors: 
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● reciprocal opportunities for talk, which allow the development of 
independent voices; 

● appropriate guidance and modelling when the teacher orchestrates 
the language and skills for thinking collectively; 

● environments that are conducive to student participation, and  
● an increase in the level of student autonomy. 
 
It is not that the production of the eBook offers these outside of the 

pedagogical thinking of the teacher, but they do offer, as we can see from 
Table 8.2, more opportunities than do the digital print or the print book. 
This potential can encourage a move from technological interactivity to 
what Smith, Higgins, Wall, and Miller (2005) call pedagogical 
interactivity.  

Teachers’ use of technology, such as the interactive whiteboard or a 
presentation application, has often decreased the level of interactivity in 
the classroom—with an emphasis on presentation, direct instruction, and 
control (Somekh & Davies, 1991; Wegerif & Dawes, 2004). The use of 
the digital eBook encourages many of the elements suggested by Burns 
and Myhill (2004) but especially that of autonomy. 

The Application of Bloom as a Taxonomy for Using eBooks 

As part of the MTTEP project, we have developed a taxonomy of apps 
using Bloom’s revised taxonomy (Bloom, 1956; Krathwohl & Anderson, 
2001). We have used this to categorise applications and their impact on 
teaching and learning and also to provide guidance and support to teachers 
who want to think about apps fitting into a pedagogic framework. 
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Using the areas of the Cognitive Domain, we have mapped the use of 
applications, and some other opportunities offered by the affordances of 
the iPad to the areas of the taxonomy, showing how the use of the eBook 
can be effective across all these four domains: 

 

Table 8.3: Examples of eBook Use across Cognitive Domains 

Domain Definition Examples 

Factual 
Knowledge 

This is the core or basic 
elements of knowledge 
that students must know 
in order to have some 
acquaintance with a 
discipline and in order to 
be able to start to solve 
problems in it. 

Core technical 
vocabulary (e.g., parts of 
speech, types of 
phoneme), historical 
dates and events, musical 
notation, chemical 
symbols, etc ... 

Conceptual 
Knowledge 

This is the 
interrelationship among 
the basic elements 
within a larger structure 
that enables them to 
function together and 
understanding those 
interrelationships. 

Chemical reactions, 
models of genetics, 
parsing sentences, laws 
of motion, models of 
government, rules of 
geometry, historical 
movements, child 
development. 

Procedural 
Knowledge 

Understanding the wider 
procedures and stages in 
order to complete a 
task—this includes the 
skills, algorithms, 
techniques, and 
methods. 

Skills of identifying and 
choosing, determining the 
right tool to use, how to 
blend techniques to create 
a picture, composing in 
multi voices or 
instruments, solving 
mathematical problems, 
choosing the best method 
for an analysis, 
undertaking a scientific 
investigation, writing a 
narrative. 
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Table 8.3: Examples of eBook Use across Cognitive Domains 

Domain Definition Examples 

Metacognitive 
Knowledge 

Knowledge of the wider 
systems, self-awareness, 
and knowledge of one’s 
own cognition. Self-
awareness and self-
evaluation. 

Knowledge of and 
understanding of systems. 
Ability to paraphrase and 
precis, research and 
synthesize a variety of 
arguments, develop an 
argument for both sides 
of an opinion, self-
evaluation of a process, 
improvement and 
becoming expert. 

 
Some of the applications we have mapped across are in Table 8.4 but we 
are also keen to develop and extend this mapping, so would welcome 
further contributions. 
 

Table 8.4: Mapping of Bloom’s Taxonomy to iPad Apps 

Area Key Action 
Verbs 

Key Learning 
Activities 

Applications 
Identified 

Remembering 
Understanding 

recognise, 
describe, name, 
summarise, 
retrieve, 
paraphrase, 
compare, locate, 
match, interpret, 
expand, 
compare, locate, 
match, interpret, 
expand, report, 
exemplify, list, 
find, identify 

Highlighting, 
bookmarking, 
bullet pointing, 
commenting, 
word 
processing, 
social 
networking, 
blogging, 
searching, 
recalling, 
testing.  

iAnnotate, Twitter, 
Maptini 
Course Notes, 
Quiznotes 
Blogger, Google 
Search 
Facebook, Popplet, 
Plickers, Quizdom, 
Word, Pages, The 
Camera, Nearpod, 
YouTube, Vimeo, 
Elements, Explain 
Everything, iThoughts, 
Quizcast, TED-Ed 
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Table 8.4: Mapping of Bloom’s Taxonomy to iPad Apps 

Area Key Action 
Verbs 

Key Learning 
Activities 

Applications 
Identified 

Applying edit, 
implement, 
share, 
stimulate, carry 
out, play, 
teach, execute, 
interview, 
draw, operate, 
construct 

edit, play, 
making movies, 
demonstrating, 
presenting, 
interviewing, 
mapping, 
simulating, 
collecting, 
photographing, 
blogging, diary 
making, puzzle-
making. 

Keynote, Powerpoint 
Geometry pad, Pic 
Collage, Skitch, 
iMovie, Corkulous, 
Show Me, Explain 
Everything, UStream, 
Sonic Pics, Audio 
Boo, Adobe Connect, 
Evernote, Animate, 
Comic Life, 
Crossword, Bingo 
Cards 
Beaker 

Analysing infer, survey, 
deduce, 
compare, 
deconstruct, 
examine, 
sequence, 
outline, 
differentiate, 
contrast, 
construct, 
determine 

editing and 
redrafting, 
plots, surveys, 
spreadsheet, 
charting, 
reviewing, 
judging, peer-
critique, 
graphing, 
summarizing  

oScope, Skitch, Voice 
Thread, Flipboard, 
TED-Ed, Numbers, 
Poll Everywhere, 
Excel, Graph Calc, 
Inspiration Maps, 
Popplet, Safari, Ask3, 
Mindmash, DropVox, 
Minimash, iCard Sort, 
Survey Pro 

Evaluating defend, rate, 
discuss, 
support, rank, 
debate, 
opinion, 
critique, judge, 
network, 
prioritise, 
moderate, 
verify, 

critique, 
reporting, 
itemising, 
hypothesising, 
online-quizzing, 
debating, 
summarizing, 
judging, 
blogging, peer-
editing, 

Wiki Notes, Web to 
PDF, Evernote Peek, 
Edmondo, 
Studentpad, Skype, 
Nearpod, Plickers, 
Blogger, Voicethread, 
Socrative, Evernote. 
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Table 8.4: Mapping of Bloom’s Taxonomy to iPad Apps 

Area Key Action 
Verbs 

Key Learning 
Activities 

Applications 
Identified 

collaborate, 
assess 

recommending, 
opinion 
validating 

Creating transform, 
change, 
imagine, 
compose, 
assemble, 
rearrange, 
originate, 
invent, 
produce, 
create, publish. 
make 

video gaming, 
podcasts, video 
creating, digital 
stories, eBooks, 
songs, 
publishing, 
screencasting, 
blogging, wikis, 
websites, 
animations, 
movies, 
cartoons 
 

KidBlog, Blogger, 
Podcasts, Keynote, 
Powerpoint, 
Garageband, 
Showme, Explain 
Everything, 
Educreations, iMovie, 
Pages, Word, 3D 
Cartoon, Animate, 
Screenchomp, 
Voicethread, 
Garageband, 
Toontastic, Comic 
Life, Aurasma, Prezi 

 
So we can see that the eBook has the potential to support interactive 

teaching in a way that traditional books do not—we will see in the next 
section how using Bloom taxonomically gives us a way of thinking about 
the elements of interactivity associated with the eBook and with 
tablet/mobile technologies, which support this move towards more 
interactive teaching and learning.  

Some of the Books We Have/Are Developing 

As part of this project and as part of the MTTEP project, we are 
developing a series of eBooks as exemplars of practice. These aim to show 
interactivity on the Hargraves et al. scale but also how the books can 
support pedagogic change. We have undertaken two projects so far and 
have a series of projects that started in September, 2015. 
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In Flanders Field 

We take about a dozen students away each year to explore some of the 
First World War battlefields in southern Belgium and Northern France. As 
part of this we have developed an interactive book which supports the 
students as they travel around the battlefields. The teaching students are 
also charged to use their iPads to collect data in order to construct their 
own eBook built around the task of tracking a soldier with their own 
surname or the surname of a close family member. Using the 
Commonwealth War Graves commission website (http://www.cwgc.org) 
the students are asked to find a grave or a memorial marker for “their 
soldier”. During the visit they are to track the location of this and then they 
need to collect data in order to construct a narrative around this soldier. 
Having the devices means that data collection and the construction of the 
artefact can take place in situ and an iterative narrative process—as well as 
the collaboration with others—makes for a richer learning experience. 

Marine Biology at Thornwick Bay 

Our students training to be science teachers will come into graduate school 
with an undergraduate degree in science. Most of these students will have 
degrees in Biology, Chemistry, or Physics, but within Biology, there is 
little understanding of marine biology and many of the trainees will also 
have had limited understanding of fieldwork. This trip then gives us 
several pedagogic foci—the development of both subject knowledge and 
pedagogic knowledge (Shulman, 1987).  

Supporting Subject Knowledge Development for Primary  
Science Trainees 

A series of books are going to be written in collaboration between the 
science tutor and the trainees on core areas of knowledge as they 
undertake the science course this year. This “learning while doing” 
approach should solidify and develop the content knowledge and the 
pedagogic knowledge of the trainees (Shulman, 1987), as well as allowing 
them to reflect on the learning that is taking place, which develops a 
reflective cycle of practice (Kolb, 1984). These books can then be 
developed in an iterative cycle by the next year of trainees. 
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Feedback from students 

Our initial data from the survey of students is that the use of and the co-
construction of eBooks is a very positive learning experience for the 
students. They see the development of the eBooks as very useful in their 
own learning and in reinforcing and cementing their subject and pedagogic 
knowledge. These are still early days but the initial signs are very positive. 

Conclusion 

It is always hard to predict the future but we have no doubts that the 
eBook in combination with the iPad, or other tablet devices, has a 
powerful future in both K-12 and Higher Education. The movement of 
technology over the past two decades has become persistently more 
portable and mobile, with the desktop giving way to the laptop and in the 
last few years to the tablet and smartphone. The use of mobile devices is 
common among a range of age groups due to affordability and availability, 
especially to those now entering tertiary education and the literature of the 
use of mobile learning in teacher education is mostly positive (Baran, 
2014). 

However, it is not just the eBook but the combination of the eBook and 
the mobile technology that is exciting and potentially a paradigm shift. In 
order to transform teaching and learning, it is necessary to allow the 
technology to be able to do things that were not previously possible.  

The affordances of the eBook allow for a more interactive practice and 
allow information to be presented in a more dynamic and meaning way. If 
Mazur (2009) is correct, then the didactic presentation of material in the 
lecture format is no use to students but the eBook allows for interaction 
and engagement, which should have a pedagogic impact. The affordances 
of the eBook allow us opportunities to move away from the “one size fits 
all” lecture to a more personalised and personal curriculum where the 
student has the opportunity to start with a resource that is richer and more 
personal and then to develop and tailor this into a personal, authentic, and 
relevant resource for their own learning, learner-generated content 
(Narayan, 2011). The iBook becomes a combination of a bespoke 
textbook, authored by the expert and a personalised, situated journal or 
notebook, authored by the student or co-authored in a collaborative 
fashion by many students. This is a form of didactic, social collaborative 
and constructivist learning, all considered key C21st learning practices 
(Conneely, 2014; Scheer, 2012). 
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Abstract 
 

The University of San Diego has been actively involved in studying the 
pedagogical benefits of mobile devices in teaching and learning through 
the deployment of iPads in the classroom since the spring semester of 
2012. This paper examines varying perspectives on this project. Academic 
Technology Services (ATS) created a visionary initiative involving faculty 
development and logistical deployment strategies to get devices into the 
hands of the students and faculty members involved. The learning 
outcomes, lessons learned, and constantly evolving technologies continue 
to shape this initiative with each deployment. Pain points and success 
stories are discussed. Detailed processes and procedures, and an in-depth 
working knowledge of the community needs help the department to 
research, identify, and support innovative uses of specific apps, and 
integration into curriculum. Faculty members offer perspectives from their 
participatory experiences in the program. iPads adopted in a special 
education methods course in the School of Education and Leadership 
Sciences incorporated e-textbooks, Blackboard Mobile Learn, digital 
reflective journaling, and collaborative team work. Dr. Jerome Ammer 
discusses the study outcomes and research questions of those courses. In a 
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communication studies course, Children and Media, Dr. Bradley Bond’s 
students were required to incorporate the use of iPads into their work 
tutoring children in afterschool programs. Video blogs replaced the 
traditional written weekly reflections that were done in the past, requiring 
students to become comfortable speaking about complex concepts and 
theories and articulating their thoughts. General outcomes and 
unanticipated lessons learned from other projects involving a wide array of 
academic disciplines are highlighted herein. 
 
Keywords: iPad, mobile devices, mobile learning, faculty development, 
teaching and learning 

Perspective One: Academic Technology Services (ATS) 

Initiative Vision and Deployment—Faculty Development 

The Academic Technology Services (ATS) department at the University 
of San Diego launched its Classroom iPad Pilot Project in the spring 
semester of 2012, making this fall’s project (2015) the 8th iteration of this 
special faculty initiative.  

With mobile technology becoming more ubiquitous, we felt a strong 
need to investigate the educational value of these devices and be prepared 
to support their use. We started out with a broad scope to examine the 
usefulness of the iPads as a teaching tool in the classroom. We were 
interested in finding out about the impact of the iPad on students’ learning 
and in faculty members’ use of the device as a new productivity tool. 

Initiative Development 

With that goal in mind, we reached out to a number of faculty members 
who were closely connected with the ATS on multiple projects to partner 
with us in piloting the iPads in the classroom. Our effort was to get a 
cross-section of the courses, departments, and projects.  

We developed criteria for the project and invited faculty members to 
submit a brief proposal. In their proposal, faculty could choose from a list 
of criteria what they were most interested in exploring. Faculty members 
then were to integrate the device and the apps that helped them with those 
desired objectives. Whether their intent was to use the device to aggregate 
course material and use it as ebooks, to develop multimedia materials to 
offer a richer class project, to document a research or field study on the go, 
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or to use productivity apps to learn a fundamental component of the course 
but in a new way, we were there to investigate and facilitate the process.  

In the meantime, there were a lot of unknowns and ambiguity for us 
with no data to support the positive impact of this emerging technology in 
teaching. Does creating a social learning or a more interactive 
environment lead to learning? Will it indeed reduce printing or will the 
students end up working more in groups and on collaborative project? Will 
it help us shape the way we provide faculty development opportunities and 
support? Can we create a forum where faculty members will learn from 
each other? These and more were questions that could only be answered 
by launching and implementing the project.  

We did the background work, investigated what other universities were 
doing along similar lines and came up with a unique plan of our own. 
Everyone did not see this as project in direct alignment with our strategic 
direction; but we were able to get the support of the Provost and get the 
ball rolling. First, we needed to get iPads! Funding was secured to 
purchase 50-100 devices at first, and we immediately wanted to get those 
into the hands of faculty members and students so they could begin 
experiencing learning in a different way. ATS personnel as well as the 
faculty members all needed be up to speed on using the devices, and to be 
familiar with some of the apps that would be used commonly. To get the 
word out to the community, we called on some faculty members who tend 
to be early technology adopters and who partner with us on application 
pilot programs and the like, and put the iPads in their hands. They began to 
explore the possibilities of use in their own individual curriculum. Early 
discussions with these individuals made it clear that we must not only 
provide iPads to the faculty members, but also to the students in their 
classes, and so the decision was made. The development of the initiative 
included iPads in the hands of the faculty member and students in selected 
classes across various disciplines for an entire semester.  

Faculty members who wished to participate in the initiative were asked 
to formulate their brief yet strong proposals. A strong proposal identified a 
specific and clear outcome using a set number of apps to deliver a 
particular project, or an assignment already with specified deliverables. A 
proposal that included a control group to compare the findings would be 
considered a strong proposal. 

Deployment and Logistics 

We had a limited number of devices and many who wanted to take part. 
We created guidelines and a web site listing the criteria necessary in order 
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to be considered. Ebooks, placebo/control group classes, fieldwork uses, 
and identification of apps that created new learning opportunities not 
possible before were all identified as strong inclusions for a proposal 
submission. We wanted to see how traditional assignments, assessments, 
and requirements were being replaced with new techniques. In subsequent 
semesters, faculty members, who have invested in the process to redesign 
their curriculum for a first semester project, are given preference for a 
second semester. We in turn invested in their success and monitored the 
longevity of the process, our interest in everything from the 
conceptualization and course design to the actual learning outcomes. 

So many logistical questions were raised—How do we purchase the 
apps and image the devices? How do we decide upon a standard image? 
How do we deal with a consumer product in an enterprise setting? How do 
we manage the individual user Apple IDs when we do not have the option 
of an institutional ID? Individual Apple IDs and accounts made it difficult 
to impossible to deploy the apps that each faculty was requesting. How do 
we deploy the devices? How do we collect them? What apps does that 
image include? How do we image a large quantity? How do we inventory 
them, and track them? How do we communicate with the participants if 
need be? What about updates to apps? Individuals had to bring the devices 
to central IT to get the updates installed until the recent purchase of the 
Casper JAMF MDM solution, which streamlined this process 
significantly. How do we deal with the theft, loss, or damage of these pricy 
tools?  

Needless to say, we also had several issues behind the scenes—
wireless network and classroom connectivity, distribution process and 
procedures, collections policies, and loss and damage control just to name 
a few. Every semester is a continuous process of revision of our current 
workflow. The first semester, we were on the Apple Volume Purchasing 
Program (AVPP), which included a visit to the Apple Store to purchase 
the apps. The resulting receipt was a mile long. With the introduction of a 
new and improved iPad, we had to rethink our inventory so that we did not 
end up with a mix of old and new, and so that all of the students would 
have the same technology in their hands. How do we proceed to upgrade 
when we already have inventory? We talked with Apple and quickly put 
our devices into a lease program so that we do not end up with obsolete 
technology on the shelves or a mix of technology out in our community. 
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Reflection 

With only a few short years behind us, we have come a long way in 
simplifying the logistical process of the iPad deployment at the university. 

Now in its eighth semester, we have close to 200 devices that are 
distributed to students each semester. The program has been very well 
received and to date 42 faculty and 1005 students have participated. We 
now have several carts of iPads in our Language Commons, in the Copley 
Library, and in the School of Education and Leadership Sciences 
(SOLES), and all faculty in SOLES now also have iPads. The iPads are 
managed by our department and we purchase those used by various 
departments and schools. All of our technical staff and facilities 
management each carry an iPad to manage their daily routines. Our 
Instructional Design and Training Team (iTeam) has been closely 
associated with the project from its inception and now fills the role of 
investigating apps for various disciplines, demonstrating how those apps 
can be effective in a classroom setting, and making recommendations for 
syllabus construction to include mobile components in assessment. The 
iTeam also hosts the Summer Innovation Institute (SII), which serves as a 
means to further educate our faculty and empower them to be better 
prepared for the iPad initiative. 

Constant engagement with the faculty members was critical in order to 
identify pinch points, pitfalls, and opportunities for improvement. This 
was a great way to build our community of faculty partners as well. We 
implemented a required monthly Brown Bag Lunch meeting where all 
participants attend in order to share and provide an update. Faculty 
members demonstrate various apps and techniques that they have found 
useful, and they are also required to contribute to a blog. In addition to the 
monthly meetings, we host the iPad Classroom Project Final Presentations 
and invite other interested USD community members to attend. Each 
faculty member presents his/her findings along with one or two students 
from their class who speak about the value this experience provided to 
their education. 

Findings 

Our findings were many—faculty members and students needed much 
more help than we anticipated originally. How to use the device, what app 
to use, how to integrate apps into curriculum for specific goals/learning 
outcomes—all became evident and we focused on becoming a 
knowledgeable resource to contribute to the success of the project. It also 
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became clear that students don’t really have the depth of knowledge with 
productivity applications. Students are well versed in use of the social 
media or Netflix, but they didn’t view the iPad as a learning tool nor did 
they have the proficiency needed to use it as such. We needed to expand 
the breadth of usage and introduce training opportunities. The key was to 
become proficient with the relevant applications and how to tie them with 
the learning goals, be willing to explore, capture or instigate new learning 
opportunities, and allow students to create and develop new material and 
pursue endless opportunities.  

Another challenge was that faculty members needed time to learn the 
tools and feel comfortable using the device and the apps in their 
instruction. We expanded the iPad Classroom Project to include an 
exploration phase prior to the classroom proposal submission. Faculty are 
invited (and encouraged) to attend the monthly Brown Bag Meetings and 
supported throughout their discovery phase and as they incorporate new 
apps into their curriculum. Simultaneously, the support team needed to 
develop expertise on advising and exploring boundless ways to transform 
content and projects that could be presented in an innovative way. How do 
you get your students in a marketing class to use this device to expand 
their learning beyond the classroom? What apps to use while engaged in 
their study abroad program, how to curate their learning and present their 
projects in a creative way? We guided them through the thought process 
and provided them with strategies for redesigning. 

Of course, there were also many unanticipated lessons learned and we 
were eager to see those surface. Students were surveyed twice during the 
semester-long study, once at the beginning of the semester, and once at the 
end. In the first semester we learned that students were using the device 
not only for the class for which it was assigned, but also for their other 
classes, and often their biggest take away was something entirely different 
from what the instructor had planned. In one class, the faculty member 
shared with us that he felt that the biggest benefit was to have all of the 
students on an equitable technology playing field, with none of them at a 
disadvantage due to outdated or obsolete equipment.  

Projects were emerging from these courses that students otherwise 
would not have had the opportunity to develop or create. They were using 
iMovie to interview elderly people about communication and how it was 
when they were young, or to interview and dialog with speakers of foreign 
languages and provide evidence to their instructor on video. Dropbox for 
sharing documents became widely used, as was Blackboard Mobile Learn 
for checking grades, new course materials, and assignments. Creative 
writing classes that used to require students to print out multiple readings 
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for each class meeting, now required them only to bring their iPads, 
making learning more sustainable. Ebooks used in lieu of printed text 
materials were adopted and annotated using apps like iAnnotate, and 
Notability.  

In short, the iPad Classroom Project has been a transformational 
opportunity for all of us at USD. We have seen the metamorphosis of 
courses from Marine Science, to English, to French language, to Biology, 
to Creative Writing, to Communication Studies, Theatre, Nursing, 
Marketing, and even Band! 

Faculty Perspective: Dr. Bradley Bond. The iPad Project 
in COMM 482: Children & Media 

The Department of Communication Studies at the University of San 
Diego offers a course titled “Children & Media” that is designed as an 
upper-division course investigating the relevant research on the role of 
electronic media in the lives of children. The course examines child 
maturation from a developmental psychology perspective, and a range of 
issues facing the modern child including advertising, educational media, 
identity development, violence, health, and new technologies. In the fall of 
2013, I wanted to make two changes: weave community service into the 
curriculum and engage students with technology in novel, interesting 
ways. I was not only able to successfully meet my goals, but I was able to 
mesh the two goals into one by participating in the iPad project through 
the university’s Information Technology Services.  

Students in my sections of COMM 482: Children & Media are 
required to volunteer at an afterschool program throughout the semester. 
Students tutor children at the afterschool programs and bring those 
experiences back into the classroom. The only ongoing assignment in the 
course is a video blog that students produce each week where they discuss 
how their experiences in the afterschool programs match up with course 
content or other real-world applications that I ask them to consider. I feel 
that the video blog has incredible pedagogical utility. Students are used to 
completing weekly reflections, as this is required in many of their courses. 
However, students are only comfortable doing so in written form. 
Requiring students to talk about their experiences and to relate their 
experiences in the afterschool programs to theories, concepts, and study 
findings in an oral assignment is difficult for them. Talking about complex 
concepts and theories challenges students. No longer can they simply edit 
the way they are experienced in editing. Now, they are required to 
consider how they sound, the language they use, and the way they frame 
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their verbal arguments. I believe that such an oral defense of an idea is key 
to success after college, but is not something that many students have 
experience with outside of a public speaking course. When the course was 
part of the iPad project, students were able to use their iPads to help them 
create their weekly video blogs. For example, one course discussion is 
heavily focused on advertising food to children. The research literature 
suggests that foods advertised to children are low in nutritional value and 
high in sugar, sodium, and fat. The video blog for that week required 
students to ask the children at the afterschool program which breakfast 
cereals they liked. Students then were to video record themselves 
exploring the breakfast cereal aisle at a local grocery store. They were to 
analyze the characters used on the boxes and compare the nutritional value 
of the cereals using animated characters to those that did not. In another 
video blog, students were required to interview a parent of a child and edit 
the interview into a 5-minute clip that explains how screens are used in 
that particular household. The video blogs allowed me to keep students 
working on course content throughout the week, but in a novel way.  

The iPads also allowed the students to expand their final project. The 
final project in the class is to create a media literacy workshop to put on at 
the afterschool program. Previously, students had not included audiovisual 
material in the workshops. The iPads, however, afforded students a new 
channel from which to deliver example media messages to kids in the 
afterschool program. During the workshops, students use the iPads to 
show commercials during the lesson when they discussed the persuasive 
intent of advertising and to show clips of violent content when they were 
explaining the difference between fantasy and reality in the workshop. In 
sum, the iPads allowed my students to engage with course content outside 
of the classroom in a more efficient, exciting manner. 

Faculty Perspective: Dr. Jerome Ammer.  
Flipping and Tripping Results—Student and Instructor 

Implementation of iPad in Courses with  
a Field-Based Component 

This section of the paper is an analysis of faculty and student applied 
use of iPads in a graduate/undergraduate university special education 
credential and degree program. Two courses that were required to be taken 
in the same semester provided the setting for the study. The courses were 
chosen because each set of courses met three hours a week for 15 weeks 
with a 150-hour field-component associated with course assignments. The 
courses were EDSP 370/570 Assessment Identification to Transition in 
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Special Education and EDSP 375P/575P Evidence Based Inclusive 
Practices in Mild/Moderate. 

The iPad Studies 

The first study conducted in Fall 2012 focused on a special education 
assessment course (EDSP 370/570) while using a special education 
methods course (EDSP 375P/575P) as the control group. There were five 
undergraduate and 11 graduate students in the study. The second study 
focused on the special education methods course (EDSP 375P/576P) and 
used the assessment course (EDSP 370/570) as the control group. There 
were three undergraduate and 10 graduate students in the second study 
completed in Spring 2014. Due to a department change in course 
sequencing the lapse between the two studies was four semesters. In each 
case a faculty research iPad grant from the university academic technology 
services provided each student with an iPad checked out for the full 
semester. For the first study the instructor was in the second year of using 
an iPad provided to all faculty in the school of education. A student 
technology assistant (STA) provided technology support for the instructor 
during the first study. During the second study the academic technology 
services provided the instructor with the same first generation iPad Air 
distributed to students. In both studies the academic technology services 
provided small allocation of funds to purchase apps specific to the course 
where the study took place. 

Academic technology services selected a faculty member from each of 
the colleges and schools to receive an iPad grant. Each term the selected 
faculty collaborated with the academic technology services to develop a 
pretest and a post test for student participants. The instructor for this study 
added a midterm survey specific to the special education courses. In 
addition to the formal surveys the instructor took weekly samplings of 
student use of iPad in both the experimental and control courses. As part 
of the study students were asked to keep a running journal of their 
experience throughout the semester. In both studies students were required 
to use the iPad in development of their culminating assignment. Students 
could also earn up to five bonus points by demonstrating apps they found 
useful in relationship to coursework and field practice. Academic 
technology services encouraged faculty and students to use the iPads for 
personal use throughout the semester. Students were encouraged to include 
personal use apps in their classroom sharing. 

Monthly brown-bag sessions provided the recipients of the iPad grants 
with an opportunity to share successes and troubleshoot solutions to 
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problems that occurred during the semester. These sessions became an 
important part in the professional development and confidence-building 
for each grant recipient. A culminating share-out of the accomplishments 
and stumbling blocks was held to showcase each iPad study. A key 
component to the culminating experience was the direct involvement of 
student participants in the formal presentations. 

 In each study an e-textbook was chosen to accompany course content 
integrated into a Blackboard learning management shell. Both resources 
were accessible through an iPad app. The instructor had taught both 
courses several times prior to the studies. The subject matter and 
assignments were compatible with the course delivery in semesters 
without the iPad integration. 

Learning Outcomes. The outcome goals written into each iPad 
proposal were the primary criteria for analysis of both the student and the 
instructor study outcomes. The departments in the School of Leadership 
Studies and Education Sciences have incorporated action research 
methodology across the graduate programs of study. The use of reflective 
journaling by preservice teacher candidates via multidimensional media is 
a challenge put forth by the editors of a prominent digital learning journal 
(Schmidt-Crawford, Thompson, & Lindstrom, 2014). Similarly, students 
in this study were encouraged to apply the self-reflective critical inquiry 
techniques learned in action research as a way to use their metacognitive 
skills to think about the iPad experiences (Bruce & Pine, 2010). 

Learning outcomes for both studies incorporated the five teacher 
standards adopted by the International Society for Technology in 
Education (ISTE). 

1. Facilitate and inspire student learning and creativity 
2. Design and develop digital age learning experiences and assessments 
3. Model digital age work and learning 
4. Promote and model digital citizenship and responsibility 
5. Engage in professional growth and leadership (International 

Society for Technology in Education) 
Instructional Research Questions. The instructor identified the same 

five research questions for each study. This allowed for a within study and 
between study analysis of performance outcomes.  

1. To what degree and how would students integrate iPad applications 
into their supervised practicum sites? 

2. Would students in the iPad Project self-elect to use their iPad in 
another, non-project-related, course taught by the instructor? 
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3. Would the required video by the iPad project students be noticeably 
different from the required videos submitted by previous year 
students in EDSP 375P/575P and EDSP 375P/575P? 

4. Would a measurable difference in the assignment products 
produced by students in the Fall of 2012 and the Spring 2014 iPad 
Project emerge when evaluated using the Assignment Rubrics in 
TaskStream.com? 

5. Would a noticeable difference in collaboration and team effort be 
measurable in the 1 ½ hour presentation and submitted assignment 
project by the teams of three students in the spring 2012 and Spring 
2013 EDSP 375P/575P and the Spring 2014 iPad Project team as 
measured by the Assignment Rubric evaluated in the 
TaskStream.com learning management system? 

Use Guidelines. The iPads were distributed during the first class 
session. Following the iPad checkout process, students were introduced to 
the overarching iPad Project expectations. 

• Use the iPad for personal use outside of the course. 
• Explore both education and personal use of apps for their iPad. 
• Prepare to present two new apps they found useful at the beginning 

of each class session. 
• Keep a journal of their iPad and application usage in their 

practicum site, in the course sessions, when completing 
assignments using the iPad, and for social and personal uses. 
Students were to use their app of choice to complete the journal, 
but it had to be in a format that a final version of the journal could 
be included in the Blackboard submissions for grading. The first 
entry was to be “my first day of using my iPad…” 

• Bring the iPad to every class session. 
• Meet with team of three during the last 15 minutes of each class to 

develop plan to complete group assignments and assist each other 
when a team member has a problem or question about the iPad and 
application use. 

• The syllabus with course assignments were presented and 
highlights of how they were to integrate the iPad into these 
assignments were discussed.  

Study Outcomes. The assignments and in-class use of the iPad were 
similar between the two studies. The differences between the two groups 
of students were more in the detail and creative use of technology when 
producing their final products. This difference seems to be influenced by 
the group familiarity with technology and tablets and the advances in the 
iPad technology and available apps. In addition, the access to iPads and 
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familiarity of integrating technology into classes was noticeably different 
between the 2012 and 2014 studies. A student technology assistant (STA) 
was integrated into the first study to provide assistance and potential 
application of apps for both the instructor and students. The STA’s class 
schedule and commitments meant that direct support was only available to 
the instructor. The STA was most accommodating and willing to answer 
student questions and troubleshoot whenever individual students or groups 
of students needed further assistance. 

The use of e-textbooks in both studies did nothing to enhance the 
access to multimedia resources that might enhance the learning 
experience. While e-texts with rich multimedia resources have been used 
before, the texts in these studies contained no resources that were not 
already in the paper text. Unexpectedly students in the first study had 
minimal knowledge or experience using iPads or integrating technology 
into their own learning or for planning field activities. As a result, 15 to 20 
minutes at the beginning of each class needed to be provided to address 
using the iPads. Students in the second study were iPad and application 
usage savvy. Although a 15-minute block of time was planned for each 
class session in the second study, there were no concerns or difficulties 
with using the device and applications. At the end of the first study, 9 of 
the 16 participants wanted to buy the devices used in the study. In the 
Spring 2013 semester, 4 of the 16 students actually purchased their own 
iPads. In the second study, all 13 students were interested in purchasing 
their study iPads. While only 3 of the 13 students purchased an iPad by the 
Fall 2014 semester. The second group had two reasons for not purchasing 
an iPad. First their college expenses limited their disposable income to 
purchase iPads. Secondly all 13 of the students regularly used their mobile 
devices during the follow-up semester. The instructor took a weekly count 
of the number of iPads students brought to the control course classes. In 
the first study, 14 of the students showed up with their iPads in the control 
course. By the fourth class, only 3 students consistently used their iPads in 
the control course. In the second study, 8 of the 13 students brought their 
iPads to the control class on a regular basis. Students in the second study 
consistently brought their own notebooks and mobile devices to both 
classes and regularly were seen using the devices to take notes and work in 
team activities.  

The apps and journaling in the first study centered around problems 
and the use of apps that helped them manage their own day. In contrast 
students in the second study identified a wealth of apps that were useful as 
either instructional or learning tools for their field placements. The second 
study students wrote longer reflective commentaries in their journals. 



Varying Perspectives 155 

Students in the first study averaged four entries the whole semester. 
Students in the second study averaged better than two entries every week. 
Participants in the second study provided blog entries that showcased their 
emerging understanding of self-reflective critical inquiry and how their 
iPad experiences expanded their skills as future teachers. Journal entries 
written by students in the second study highlighted what education 
researchers in Australia referred to as a new sense of learning spaces and 
learning networks (Pegrum, Howitt, & Striepe, 2013, p. 472). The level of 
engagement and the richness of insights and contributions by students in 
the second study during class discussion permeated with this sense of 
confidence already shared in their learning networks. This was an example 
of the principles of a flipped classroom in real time. 

One difficulty comparing the two groups is the difference in daily use 
of technology between each group and the number of apps specific to their 
field placement student needs. As technology is integrated more into our 
daily lives both instructors and students have a richer palette from which 
to create new daily uses for mobile devices. A second difference occurs 
because of social networking. Each study divided students into 3 teams to 
complete course assignments. But the second study students were in 
constant contact via multiple channels while the first study students 
appeared to depend upon in class meeting time and weekend meetings to 
work on group assignments. Additionally, field-based teachers who 
worked with the university students were much more computer literate and 
their placement sites provided a wealth of technology devices including 
individual K-12 student iPads. Both groups of students reported 
excitement using the iPads both in class and during field experiences. But 
as the potential for mobile devices continues to grow exponentially beyond 
are present experiences, faculty and students need to accelerate their own 
technology learning curve. 
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CHAPTER TEN 

USING IPADS FOR TEACHING  
FUTURE EDUCATORS TO INTEGRATE 

 IPAD USE IN THE CLASSROOM1 
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Abstract 
 
The advent of one-to-one iPad initiatives in K-12 schools necessitates a 
higher education shift in how it prepares future teachers. This paper 
reports on teacher educators who participated in a campus-wide iPad 
initiative and how syllabi, assignments, and applications can motivate and 
inspire pre-service teachers to integrate iPad technology in instruction for 
their future classrooms. 
 
Keywords: iPad, K-12, teacher training 

Introduction 

All across the United States, from urban classrooms to small rural schools, 
teachers are being provided iPads for their students. The importance of 
technology-enhanced teaching for the newest generations of K-12 
students, Generations Y and Z, is already being recognized, utilized, and 
studied by teachers, teacher education professors, and researchers, 
particularly for the field of literacy. Today, broadly conceived notions of 
literacy and literacy instruction are undergoing revolution in profound 
ways as new technology requires teachers to effectively exploit the 
potential of these new tools for teaching (Alverman, 2002; Coiro, 2003; 
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Kinzer & Leander, 2003; Leu & Kinzer, 2000; Smolin & Lawless, 2003). 
As a result of this increased appetite to use technology for teaching and 
learning in the classroom, educators have enthusiastically embraced the 
iPad and its applications for K-12 and post-secondary settings. 

Although college students often have a great deal of technology 
knowledge for personal use, they often express interest in learning how to 
utilize technology for instruction. Several years ago, everyone thought 
computers were going to be the biggest change to come forth in education, 
but they were too large and cost prohibitive to purchase for every student. 
Ultimately, the use of computers for learning was not discarded but 
relegated to labs for teachers to take students in small groups to use them. 
Along came the laptop; it was a bit more useful for singular students but 
again too expensive to purchase for one-to-one student adoption. Alas, the 
advent of the iPad in K-12 classrooms appears to be the technology tool 
that will revolutionize the teaching profession (Chou, Block, & Jesness, 
2012). An iPad and its applications are affordable; it’s mobile, and user 
friendly in size, usage, and navigation.  

Many schools have found the iPad to be the perfect evolution of the 
computer for teaching K-12 students. It has already appeared in many 
districts in Missouri and across the US. This begs the question, what do 
teacher education programs need to alter in their programs to prepare 
future teachers for this widespread technology use in the schools? 
Moreover, what do colleges and universities in general need to do to 
prepare for this new generation of tech-savvy students who will be coming 
to their campuses, expecting to use iPads for electronic content delivery? 
Smolin and Lawless (2003) believe that becoming literate in the 
technological age leads to new responsibilities for teachers and teacher 
educators. 

Jewellverse, a Campus-Wide iPad Initiative 

William Jewell College answered these questions by partnering with 
Apple to create a campus-wide iPad initiative in the fall of 2015. In one 
short year, this campus became an “Apple Distinguished School” for 
2015-2017, an honor that recognizes “Jewell” for its access to integrated 
technology and engaged learning. The “Apple Distinguished School” 
designation is reserved for programs that meet the criteria for innovation, 
leadership, and educational excellence, as well as demonstrate a clear 
vision of exemplary learning environments. This announcement came a 
little more than a year after the launch of William Jewell College’s 
Jewellverse (title for its iPad initiative) when it placed an iPad Air into the 



Using iPads for Teaching Future Educators 159 

hands of each student, faculty, and staff member. Jewellverse also provided 
a MacBook Air for faculty to prepare their content for delivery as iBooks 
available from iTunesU storage. This allows all course content to be 
available to students on their iPads. 

Campus Support for Students and Faculty 

Jewellverse supports the ongoing use of iPads with the eHub (engagement 
Hub). Its mission is to provide students, faculty, and staff with the support 
they need to effectively use the technology and teaching tools made 
available through the Jewellverse initiative. Jewellverse’s philosophy 
strives to achieve a higher level of success within all facets of the campus 
community while eHub facilitates academic innovation in teaching and 
learning through training, assistance, and support of creative activities 
involving academic programs, administrative services, and community 
life.  

When Jewellverse was envisioned, the hope was that it would become 
a transformative, expanded ecosystem for open-source learning; anytime, 
anywhere. In reality, it has provided mobile learning for student and 
faculty collaborative learning opportunities. Personal attention to a variety 
of learning styles was carefully considered. Jewellverse has made “Jewell” 
an interconnected campus on a uniform platform with full integration of 
the living and learning environment. It is important to note this initiative 
formed the foundation for “Jewell” becoming a paperless campus with the 
adoption of iBooks access responsible for reducing the need for costly 
textbooks. Last, flipped classrooms (Strayer, 2012) have emerged in most 
departments where teachers-are-students and students-are-teachers. In this 
model, the majority of the content is delivered via technology outside of 
class meetings, so practical, authentic activities can be completed during 
class meetings. Most professors accomplish this by using iBookAuthor to 
prepare course content for students to access on their iPads from iTunesU. 
Again, this kind of delivery allows professors to cover principles, facts, 
and terms as part of out-of-class student preparation and to utilize 
classroom time for the application side where students grapple with real-
world problems and consider the material in context.  

A Universe of Tools 

Jewellverse is a universe of tools and devices including iPad Airs for the 
campus community and MacBook Airs for the faculty for content 
development. Applications, such as iWorks, iMovie, iPhoto, iBooks, 
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GarageBand, and iBookAuthor form the foundational resources as well as 
discipline-specific applications that various faculty request their students 
use. The Jewellverse technology department provides and pushes campus-
wide apps for use on every iPad. Unlimited storage and access on iCloud 
and iTunesU provides the location for student work and course work 
delivery by faculty. Creativity studios with digital editing and production 
capabilities have been placed in the campus learning center and are used 
on a daily basis by students and faculty. Nearby these studios is the eHub 
manned by Apple-trained students for the sole purpose of supporting 
student projects. Last, AppleCare tech support and instruction from 
Certified Apple Foundations Trainers have brought all faculty, staff, and 
students along in the transition to Jewellverse iPad induction through 
professional development trainings delivered on our campus and at their 
facilities. 

Jewellverse Faculty Learning Community 

Of course, a new initiative like Jewellverse will have its enthusiasts and 
skeptics. Several faculty members were chosen to become a professional 
learning community, Jewellverse Faculty Learning Community (JFLC) to 
support each other, as well as colleagues in their departments and discover 
more in-depth use of the iPad for college course instruction. Over time 
they have collectively strengthened their commitment to use iPad 
technology to enhance learning in their courses. As with any educational 
tool like the iPad, a multitude of strategies and resources are available for 
integrating it with teaching and learning. As a regular routine at the 
meetings, members of JFLC share new apps they have discovered as 
helpful to their students or to enhance content delivery. Although the JFLC 
members are a cross-disciplinary group of professors, they find a very 
common ground on this committee. 

Who’s Coming to College? GenY Millennials  
and GenZ Digital Natives 

One the most intriguing topics JFLC studied were answers to the question: 
What kinds of students are headed to college in the very near future? This 
included reading and hearing the information on characteristics of 
Millennials or Generation Y, or students born from 1980-1995. GenY 
students have grown up in an emerging world of technology with smart 
phones, laptops, iPads, and wireless environments where being connected 
is a daily habit. Generation Z students or Digital Natives, born after 1995-
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present, have grown up always having computers, the World Wide Web, 
and are very comfortable with all kinds of technology, from laptops to 
iPads to smart phones. This information immediately raised the level of 
concern of JFLC who concluded students who will enter college in the 
next decade will have very different expectations, technology skills, and 
learning styles than the students attending college today.  

To investigate what K-12 teachers are using to teach these newest 
generations, JFLC spent several days off-campus to visit local public and 
private school classrooms. The JFLC visited in the school districts that 
have purchased iPads or MacBooks for every student. Some were 
completely paperless. Students were using iPad apps to sign in for 
attendance, report lunch count, and in one elementary school, even create 
their own personal learning schedule for the day using GoogleClassroom. 
We observed students working on integrated projects in a high school 
where they were in a Creativity Studio melding poetry composition with 
music into a video using Garageband. One middle school principal whose 
school had widespread use of interactive lessons being taught in every 
classroom we visited, told us they had just implemented iPads six months 
prior. This was astonishing to everyone in the group; what we saw looked 
like expert use with a comfort level of long time experience by teachers, 
staff, and students.  

Every member of JFLC returned to campus with a sense of urgency for 
altering their own teaching habits in preparation for the future students 
who are headed our way. In addition to preparing for teaching college 
students in a fashion they have become accustomed to in the K-12 schools, 
another layer emerged: the notion that Teacher Education may not be 
preparing future teachers to teach within a paperless, iPad environment. 
Many teacher education programs are re-writing and reorganizing their 
programs to reflect the needs of the practices in the schools their pre-
service teachers will encounter (Geist, 2011). Higher education must play 
multiple roles in ensuring well-prepared teacher candidates to be ready to 
instruct today’s 21st Century tech-savvy students. 

Teacher Education Jewellverse Integration 

If anyone is going to be in favor of a new educational initiative on a 
campus, it is teacher education. Teacher education programs are always 
charged with keeping current with political and educational innovation. 
Armed with the knowledge that proliferation of iPads in the K-12 
classroom will keep accelerating, Jewellverse set the stage for change 
within the Department of Education. As the shift in the schools to 
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becoming paperless has surfaced, teachers and professors have to learn 
how to deliver content electronically (Geist, 2011). Educators at all levels 
are scrambling to be level with their student technology skills to deliver 
up-to-date content using electronic tools and devices. 

Changing student learning styles demands a better understanding of 
today’s students. As well, being a college that has also adopted the one-to-
one iPad initiative that elementary and secondary schools are using, iPads 
have had an evolutionary role in shaping veteran professors’ views of 
teaching and learning in 21st Century Higher Education (Nguyen, Barton, 
& Nguyen, 2015). This has necessitated changing content delivery, 
modifying assignment, and integrating iPad application use for teaching, 
learning, and assessment in Teacher Education. With these powerful 
mobile devices come a lot of possible benefits for educators and students 
alike. One only has to look at current research to find its benefits in the K-
12 classroom. A research study, conducted in a Kindergarten found 
students using iPads scored much higher on literacy tests than students 
who didn’t use the device (Bebell, Dorris, & Muir, 2012). iPad technology 
in the classroom can be a powerful tool for learning and comprehension 
(Murray & Ocese, 2011). The interactivity it provides can make for a very 
engaging experience, definitely for elementary school-aged children. This 
raises concern and the necessity for purposeful changes in syllabi 
assignments and assessments and most of all, course content delivery 
accessible via iPads. 

Apps for Future Educators 

In the Department of Education, professors model and use apps that local 
school districts use in the K-12 classrooms. The pre-service teachers are 
expected to teach with iPads in their classrooms using apps like SeeSaw, 
Notability, Splashtop, Flashcardlet, Evernote, Webclipper, Explain 
Everything, QRreader, Edmodo, AudioNotebook, ClassDoJo, Haikudeck, 
VoiceThread, BookCreator, and StoryCreator to name a few of the most 
popular ones. Use of these and others has been embedded in our teaching 
on campus, student syllabi assignments for each unit, and the school 
fieldwork assignments. When students teach lessons out in the schools, 
their classroom teachers mentor and model current iPad app usage. 
Meanwhile, back on campus, during fieldwork debriefing routines in the 
methods courses, the pre-service teachers bring the apps they learned to 
use and share them with their professors and peers.  
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iPad-Supported Literacy Course 

Teacher education students often come to the study of literacy instruction 
with an entitled notion that they can teach it because they are literate. 
Research (Alderman, Klein, Seeley, & Sanders, 1992; DeBruin-Parecki, 
Perkinson, & Ferderer, 2000; Tyner & Green, 2009) shows we cannot 
understand how to teach children to read and write until we critically 
examine the ways we, ourselves learned to read. And, to place a good 
quality literacy teacher in every classroom who is knowledgeable in 
literacy development should be the goal of every teacher education 
program. Thus, striving to intentionally prepare good quality literacy 
teachers, teacher education students complete three assignments to 
understand how literacy begins and is perpetuated throughout a student’s 
education. 

iPad Assignments 

Emergent Literacy I begins with a “Literacy Timeline” creation. Students 
are tasked with creating a timeline of their literacy past. They create and 
fill in a chart with memories for each age group: Preschool, Lower Grades 
Elementary School, Upper Grades Elementary School, Middle School, 
High School, and College. There are two columns, one for memories at 
school and one at home. Students are also asked to write in positive and 
negative memories. Most have to call their parents to fill in some of the 
blanks. When they are finished, they are asked to write a script of what 
they remember most with each age group using a personal vignette. 
Finally, they download the SeeSaw app, take a photo of their timelines in 
the app, and record their script. It is submitted to me for grading and 
sharing in class. When the class listens to various vignettes, something 
interesting happens, they bond over the real victories and challenges they 
all had while becoming literate. Memories by one student summon similar 
memories in others. And at the end of the week, they have seen modeled, 
used, and viewed a very important and widely utilized app for K-12 
classrooms. 

The second assignment is to collect digital artifacts of their literacy 
development so they can reflect on how they became literate. They are 
asked to complete a Literacy Autobiography iBook Planner. It asks them 
to determine and collect 10 “digital” artifacts that represent significant 
elements of their own literacy development. They place these in their 
camera roll on their iPads. The categories include: 1) Earliest memories 
about learning to read/write/speak/listen (Literacy Autobiography); 2) 
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Reading for different purposes; 3) Writing for different purposes; 4) 
Favorite children’s book; 5) Significant literacy role model(s) in your own 
experience; 6) Speaking for different purposes; 7) Listening for different 
purposes; 8) Viewing or visual representation; 9) Choice Artifact; 10) 
Choice Artifact. Next they compose and draft a reflection on why they 
chose a particular artifact and how it reflects their literacy self. This is 
sometimes implicitly inferred stated other times explicitly stated.  

 In the third assignment, these artifacts serve as catalysts for rich 
reflection on the successes and struggles of learning to read and write, 
illuminating for these future teachers what it is like for children as they 
labor to become literate. After the process of reflecting, they learn to 
author iBooks to create Literacy Autobiographies. They insert their digital 
artifacts and add their reflections. Some create their books in an app called 
BookCreator and record their literacy story. This application serves a dual 
purpose as it illustrates for pre-service teachers how children can compose 
iBooks on an iPad.  

Students in college now, GenX, are relatively new to iPads so they 
struggled a bit with the navigation and creation, but ultimately, succeeded 
in composing an iBook with photos and reflections of their personal 
literacy development. They take this idea as a lesson plan out into their 
fieldwork classrooms and reflect on how easily children learned how to 
use the BookCreator app with no apprehension. They have wonderful 
success teaching this same assignment to children, so it fuels a desire to 
find other apps that will enhance their lesson plans. After completing the 
iBook Literacy Autobiographies themselves, and then teaching lessons 
where elementary children compose one, their interest in becoming 
teachers using iPads in the classroom for literacy instruction increases. 

Conclusion 

In the unique context of Jewellverse, a campus-wide iPad initiative and 
framework for preparing and integrating iPads for content and coursework 
assignments, teacher education can and should shift away from the teacher 
education traditions and practices of the past. This not only will benefit 
college students who come to campus expecting to utilize technology tools 
like iPads for learning but for the future students they will go out into the 
schools and teach. It is a sensible and necessary approach to encourage 
pre-service teachers to design meaningful lessons that integrate iPad 
technology and applications that will facilitate learning for their students. 
Koehler and Mishra (2009) assert “There is ‘no one best way’ to integrate 
technology” (p. 62) necessitating Teacher Educators provide assignments 
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CHAPTER ELEVEN 

IPADS IN ART AND DESIGN  
HIGHER EDUCATION:  

A SURVEY OF PRACTICES AND CHALLENGES1 

NICOS SOULELES 
 
 
 

Abstract 
 
The objective of this study is to provide a general and indicative overview 
through an exploratory small-scale survey of academics in Art and Design, 
of indicative trends and uses of the iPad for teaching and learning. The 
author collected data through an online questionnaire that consisted of a 
mixture of open and closed questions, and circulated the survey to a 
dedicated online forum most of whose members teach in Art and Design. 
There are unique teaching and learning practices that are distinctive to the 
sector and these inform the educational context for the use of iPads. 
Although one limitation of this investigation is that the sample is relatively 
small, a number of inferences are possible, and they point towards small-
scale implementations with some promising potential in terms of teaching 
and learning strategies. However, the cost of the tablet and the perception 
that appropriate apps are not available for some of the disciplines are 
among a number of identified challenges, and to some extent, these hinder 
the wider adoption of the tablet for teaching and learning in the sector. In 
conjunction with action research, the current small-scale implementations 
allow for the evaluation in a more systematic manner of the benefits, and 
they can inform related professional development and wider iPad 
implementations in Art and Design. 
 
Keywords: art, design, iPad, elearning 
                                                 
1 Art + Design: eLearning lab, Department of Multimedia and Graphic Arts, 
Cyprus University of Technology. Email: nicos.souleles@cut.ac.cy  
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Introduction 

The relatively recent proliferation of iPad use in Higher Education (HE) 
brings to the forefront questions about the teaching and learning potential 
of this computer tablet (Souleles & Pillar, 2015). Specifically, for Art and 
Design HE, the broad area of elearning remains under-used, under-
explored, and under-researched (Souleles, 2012, 2015). For example, in a 
recent extensive European-wide mapping exercise which sought to 
establish the use of elearning in different academic disciplines (Gaebel, 
Kupri-yanova, Morais & Colucci, 2014), the authors concluded that 
among academic disciplines represented in the survey, only four per cent 
(4%) of Art and Design disciplines made frequent use of elearning. With 
regard to the iPad, there are a limited number of studies on the use of this 
tablet in Art and Design; these cover the perceptions and attitudes of 
faculty and learners but not how the tablet was used for teaching and 
learning (Souleles, Savva, Watters, Annesley & Bull, 2015a, 2015b). 

The purpose of this study is to provide an overview of the instructional 
use of iPads in Art and Design HE, through a survey of current practices 
among academics in the sector. Such an overview provides indicative 
trends and suggests further areas for future research. The literature review 
section highlights the significance of elearning for teaching and learning in 
general and in particular, the competencies facilitated through embedding 
the elearning in instructional practices. The iPad provides another means 
from the instructional technology toolbox available to academics, to 
engage with elearning and potentially provide for innovative teaching and 
learning approaches. A description of the Art and Design context follows 
the literature review. This includes an elaboration on the instructional 
characteristics of the associated disciplines. In brief, the teaching and 
learning characteristics of Art and Design provide a context that informs 
instructional practices. This instructional context has its own signature 
pedagogies (Shreeve, Sims & Trowler, 2010) and any use of iPads for 
teaching and learning has to accommodate for this. The research 
methodology section describes the sample used, advantages, and 
limitations, followed by the analysis, discussion, and conclusion. 

The Wider Context 

There are a number of claims in support of elearning in HE curricula and 
these claims apply across all academic disciplines. For Art and Design 
there are additional reasons to use eLearning. This study addresses both, 
the general and the specific.  
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The consultation paper by the Department for Education and Skills in 
the UK, titled ‘Towards a Unified elearning Strategy’ (2003) makes an 
explicit connection between skills, education, and the knowledge 
economy, but also government intention to embed elearning in HE 
curricula in a systemic manner and through nationally integrated 
strategies. The role of Information and Communication Technologies 
(ICTs) is to support and facilitate appropriate competencies as well as new 
forms and opportunities for teaching and learning. ICTs can facilitate 
distance education, networked learning, lifelong learning, student-centred 
learning, and work-based learning. Saunders (2000, p. 1011) proclaims 
“...a form of neo- correspondence is emerging... aided by ICTs, education 
is being redefined… learning processes are the focus rather than 
education...” These perspectives of the use of ICTs and elearning broaden 
conceptions of competencies away from measurable outcomes, and closer 
to individually tailored and socially constructed and negotiated methods of 
teaching and learning. 

Beyond the skills and competencies identified in the literature that 
stem from the incorporation of elearning in HE curricula, the Joint 
Information Systems Committee (2008) elaborated on additional benefits. 
These include cost savings and resource efficiency particularly in the area 
of e-assessments and automated grading of large cohorts of students, 
recruitment, and retention especially among international students, and 
support for widening participation and inclusion. In relation to the latter 
point, the report suggests that the use of elearning supports the widening 
participation agenda and students who previously were unable to attend 
HE courses. This includes professionals who need to fit study into a busy 
professional life and groups of non-traditional learners. 

The Art and Design Context 

The present challenge to Art and Design pedagogies stems from changes 
in HE due to expectations and pressures for the development of curricula 
that address the graduate skill set for the global economy. There are 
persistent calls within the Art and Design community for the re-evaluation 
of teaching and learning methodologies and the re-definition of what 
constitutes design education and designer in the context of the global 
economy and the widespread use of ICTs (AIGA/NASAD, 2004; Swann 
& Young, 2000). 

A number of studies identify faculty resistance to the use of elearning 
technologies and ICTs in Art and Design (Drew, 2002; Gruba, 2001). 
More recently, an extensive European-wide mapping exercise sought to 
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establish the use of elearning in different academic disciplines (Gaebel et 
al., 2014). This report concluded that among academic disciplines 
represented in the survey, only four per cent (4%) of Art and Design 
disciplines made frequent use of elearning. None of these studies provide 
extensive insights to the nature of the obstacles confronted by Art and 
Design disciplines. How Art and Design curricula can cater for the 
infusion of elearning depends largely upon the prevalent and dominant 
characteristics of the teaching and learning practices of the sector. 

Art and Design education comprises a number of overlapping 
disciplines with increasingly vague boundaries (Kennedy & Welch, 2008). 
These are low-paradigmatic disciplines. In other words, there is little 
agreement among the academics of the sector about theory, methods, and 
techniques. In contrast, disciplines such as biology, chemistry, physics, 
and the sciences represent high paradigmatic development disciplines 
(Braxton, Olsen & Simmons, 1999, p. 301). Due to the open-ended nature 
of most Art and Design outcomes, the curriculum tends to be fluid 
(Shreeve et. al., 2010, p. 135). Subsequently, teaching and learning 
practices emphasise the development of a broad set of intellectual skills 
and competencies, which the Art and Design Subject Benchmark 
Statement suggests include intellectual maturity, curiosity, personal 
innovation, risk-taking and independent enquiry (Kennedy & Welch, 
2008, p. 9). 

Another characteristic of teaching and learning in Art and Design is 
that the instructional approaches often entail the setting of a conceptual 
problem, followed by a series of critiques of student outcomes also known 
as ‘crits’. The crit is as “a powerful vehicle for the induction and 
enculturation of students into the dominant mores and beliefs of a 
programme and its discipline” (Percy, 2004, p. 1). The implication is that 
there is a dominant view through the crit process, usually that of the 
teacher or the master industry expert. It is common practice that a group of 
academics undertakes the final assessment of completed student outcomes 
(Cennamo et al., 2011, p. 14; Ellmers, 2005, p. 2). The focus of overall 
instruction is Project-Based Learning (PBL), and instructional aim is to 
replicate as much as possible contextualised design problems in real life 
settings (Ellmers, 2005, p. 5).  

Lastly, learning in Art and Design has a visible dimension. Outcomes 
manifest as artefacts that are open to debate and examination. Learners 
increasingly learn to incorporate critical feedback and to work with a 
decreasing amount of support and feedback. In addition, learning is 
primarily social, that is teaching and learning practices are visible and 
discussed often in an informal manner and in the presence of peers. 
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Process and development are of significance because they support the on-
going exploration and refinement of outputs. Therefore, assessment 
focuses on process as well as the finished artefact. 

The wider picture associated with elearning and HE, and the 
characteristics of Art and Design pedagogies as described above, provide 
the background and context for this study. 

Methodology 

As stated above, the objective of this study is to unpack through an 
exploratory survey of academics in Art and Design, general trends and 
uses of the iPad for teaching and learning. The data for this study came 
from an online survey (SurveyMonkey) after a group of colleagues helped 
to pilot the questions (Table 11.1). 

A link to the online survey together with a call for colleagues in the 
sector to participate in the survey was posted to the Art, Design, Media – 
Higher Education Academy JISC listserver. The listserver has 528 
subscribers (the survey population). Over a period of two months the 
listserver subscribers were prompted to reply to the survey three different 
times. Due to the voluntary nature of participation (i.e., academics in the 
sector who replied to the survey were not pre-selected but form a 
representative random sample from the total survey population of the 
listserver membership), the adopted data gathering method qualifies as 
probability sampling. Probability sampling relies on the use of random 
sample based on statistical theory relating to a normal distribution of 
events. The best way to get a representative sample is to ensure that the 
researcher has no influence on the selection of people/items to be included 
in the sample. The sample, instead, should be based on completely random 
selection from the population under study (Denscombe, 2010, p. 24). 
However, due to the low number of participants (31 in total, about 6% of 
the survey population), the margin of error is likely to be high and the 
results are indicative rather than exhaustive. The low number of 
participants is one of the unpredicted limitations of this study.  
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Table 11.1: The Survey Questions 

1. Select your discipline from: animation, applied arts, architecture, 
communication design, creative writing, fine arts, games design, 
graphic design, interior design, media studies-film, multimedia 
design, performance-drama, photography, product design, other 
(please specify).  
[Users selected from this list or named their own discipline with Art 
and Design] 

2. Your sex. [Users selected from two options] 
3. For what do you use the iPad? (For example, assessments, 

demonstrations, projects, etc).  
[An open question, users entered their replies] 

4. Do you find the iPad useful for teaching and learning?  
[Likert-type scale offering a choice of five answers from: very useful, 
useful, not sure, a little bit, not at all] 

5. In relation to the previous question, please briefly explain why. [An 
open question, users entered their replies] 

6. What apps do you mostly use for teaching and learning? (For 
example, Adobe Ideas, Brushes, Paper by FiftyThree, etc)  
[An open question, users entered their replies] 

7. What challenges, if any do you face with the iPad in the context of 
teaching and learning? (For example, limited budget, lack of 
professional development, etc) 
[An open question, users entered their replies] 

 
The reasons for the low participation in the online survey are not 

evident but one possibility that cannot be discounted—as indicated by the 
data—is that many academics in the sector do not have access to the 
budget and/or resources that would allow them to purchase and use a 
sufficient number of iPads for teaching and learning. An additional 
limitation of the adopted methodology—common in most surveys—is the 
inclination to focus on data more than context (Denscombe, 2010, p. 49). 
Thus, it is difficult to construct a generalizable narrative. However, it is 
possible through small-scale surveys to identify areas for further 
elucidation and future research, and this is the purpose of this study. 
Further studies can narrow down the focus of the investigation. The 
purpose of this particular investigation was to provide an overview as a 
preliminary stage. 
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Analysis 

The objective of the first question (Table 11.1) is to identify 
differences within the wider spectrum of Art and Design disciplines in 
terms of the use of iPads, and in particular to identify if some disciplines 
attract the use of the tablet more than others. Figure 11.1 reveals that 
Graphic Design has the highest selection percentage among the replies 
received (38.7%), followed by Fine Arts (22.6%), Communication Design 
(19.35%) and Multimedia Design (19.35%). Animation (3.2%), 
Architecture (3.2%), Games Design (3.2%), Interior Design (3.2%) and 
Performance/Drama (3.2%) recorded the lowest percentage of choices. 

Gender differences do not seem to play an important role among the 
academics who participated in the survey. The replies to the second 
question (Figure 11.2) indicate that roughly an equal number of females 
(51.61%) compared to males (48.39%) use iPads for some form of 
teaching and learning. Although the literature on how female users engage 
with tablets is not extensive, studies indicate some differences. Male users 
tend to be early adopters and use tablets for a wider range of activities 
(Snyder Bulik, 2011, p. 12). 

For the third question (Table 11.1) and due to the brief replies to the 
open question, it was appropriate to use content analysis, and this task was 
carried out with Atlas.ti (qualitative analysis software). In particular, the 
Word Cruncher option of the software revealed the frequency of words 
and terms among all the replies (Figure 11.3). 

Based on the frequency of keywords (Figure 11.3) among the replies, 
the iPads were used—in descending order—for demonstrations, 
assessment, research, tutorials, projects, presentations, workshops, and for 
showing. To a lesser extent to record, support lectures, run exercises, for 
discussions/dialogues, and administrative tasks.  

The results of the previous survey question (i.e., that the tablet was 
useful) are confirmed by the results from question 4 (Figure 11.4). This 
question entailed the use of a Likert-type scale. To the question, ‘Do you 
find the iPad useful for teaching and learning?’ around 35% stated that the 
iPad was very useful and around 35% stated that it was useful. The 
combined total of ‘Not sure’ and ‘A little bit’ is 29.03%. 
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Figure 11.1. Percentage breakdown of disciplinary iPad use. 
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Figure 11.2. Gender breakdown of iPad use. 
 

 
 
Figure 11.3. Word cloud indicating main uses of the iPad among the surveyed 
sample. 
 

 
 
Figure 11.4. Percentage breakdown on the perceived usefulness of the iPad. 
 

The replies to open question 5 (Table 11.1) were entered into Atlas.ti, 
and after repeated readings, they were coded and grouped into two 
categories, benefits and concerns. After further analysis, repetitions were 
eliminated. Each category lists the condensed but representative themes 
that emerged (Table 11.2). 
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Table 11.2: Benefits and Concerns Identified by Survey Participants 

Benefits Concerns 
• Quick and effective way to 
transfer, communicate, and present 
information 
• Convenient and quick in 
supporting early/draft ideas and their 
visualisation 
• Portability, mobility, compactness  
• Supports communication and 
collaboration  
• It has good connectivity 
• Learners adopt to it quickly and 
find it easy to use 
• Ease of making digital copies of 
lesson resources 
• Can be easily used for formative 
assessments 
• Can motivate students to engage 
with learning 

• Potential of the iPad to attract 
attention away from learning 
process 
• Available apps are not useful 
enough 
• Lack of keyboard limits potential 
• Cost of iPad 
• Easier to use laptop 

 
While the previous questions sought to unpack the contribution of the 

iPad towards teaching and learning, the purpose of question 6 was to 
discern what kind of apps the survey participants use. The Apple App 
Store classifies apps into categories such as Business, Education, Graphics 
& Design, Finance, Health & Fitness, etc. The question was open-ended 
and no list was provided for respondents to make a selection. It was 
appropriate to capture the variety of use and not frequency or popularity of 
apps. After repeated readings, duplications were eliminated and responses 
were placed in the same categories as those used by the App Store (Table 
11.3). 
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Table 11.3: Apps Used by Survey Participants 

Category Apps
Productivity Pages 

Evernote 
iBooks Author 
Keynote 
One Drive – Cloud 

Adobe Brush 
Prezi 
Penultimate 
Notability  

Graphics & Design Adobe Ideas 
Sketchbook 
Picture Collage 

Paper 53 
Brushes 
SketchBook 

Education Ideament 
Turnitin 

Doceri 
Nearpod 

Business PDF Reader 
Adobe Acrobat  

Reader 
FileMaker 

Video VideoPad 
Photography iPhoto 
Browser Safari 
Utilities Adobe Edge 
Books eBook Maker 
Photo & Video Photo Editor 
Social Networking Pinterest 
News Pocket 

 
For the last open-ended question of the survey (Table 11.1), the 

participants commented on potential challenges, vis-a-vis iPads and 
teaching and learning. The replies were entered into Atlas.ti, and after 
repeated readings, they were coded followed the themes they represent. 
The second column in Table 11.4 provides a short explanatory note on 
each emerging theme. 
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Table 11.4: Challenges Identified by Survey Participants  

Theme Explanation 
Cost Replies highlighted the budget limitations and cost of 

the tablet as an obstacle to access. 
Not sufficient 
alone 

Emphasis on the fact that the tablet needs complimen-
tary hardware to be useful for teaching and learning. 

Distraction 
factor 

The potential of the iPad to facilitate distractions from 
the learning process in a class or studio 

Lack of 
relevant apps 

Replies focused on the perceived lack of appropriate 
apps that can be used for teaching and learning. 

Lack of 
training 

The significance of providing training for faculty 
focused on how to use the iPad for teaching and 
learning. 

No 
multitasking 

The inability of the iPad operating system to provide 
for multitasking (i.e., users cannot work in parallel on 
a number of different tasks without having to quit the 
respective apps to start another one.) 

Hardware 
limitations 

This includes limited file storage and lack of easy 
connectivity with other devices 

Discussion 

It is difficult to draw inferences as to the reasons behind the disciplinary 
differences that appear in the data (Figure 11.1). For example, the claim 
that disciplines that include regular use of ICTs are likely to attract the use 
of iPads more than those that do not, does not stand up to scrutiny. Both 
groups include disciplines that rely heavily on the use of ICTs, such as 
Graphic Design, Architecture, and Games Design. In addition, both groups 
include disciplines where the use of ICTs in general tends to be peripheral, 
such as Fine Arts and Performance/Drama. Subsequently, the reasons 
behind this difference have to be sought elsewhere. A possible hypothesis 
that needs to be tested further is that there are more apps of relevance to 
the high-scoring disciplines, and/or that academics have found meaningful 
ways in these disciplines to embed the use of iPads into their teaching and 
learning practices. As stated previously, one cannot exclude the possibility 
that economic factors also have an influence (i.e., budgetary restraints). 

Within the limitations of the survey, it can be argued that Graphic 
Design, Fine Arts, Communication Design, and Multimedia Design in 
comparison to other disciplines, show a higher level of iPad use, although 
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this does not reveal anything about the actual teaching and learning 
practices. 

Art History, Designing Writing, Web Design, and Interaction Design 
were not listed among the available choices of disciplines. The inference is 
that irrespective of the disciplinary frequencies that appear in Figure 11.1 
and the low paradigmatic nature of their respective curricula, the use of 
iPads is spread out in Art and Design albeit at varied levels. 

The inference from the data is that the willingness and/or ability to 
engage with this tablet is not restricted by gender differences (Figure 
11.2), although from this survey it is not possible to identify if gender is a 
critical factor for the use of the iPad. 

The wide variation of uses (Figure 11.3) indicates the potential of the 
tablet to be utilized in the context of the signature pedagogies of Art and 
Design education. For example, projects—a critical component of teaching 
and learning in the sector—can support PBL. Equally, research, presentations, 
assessments, and workshops can support critical thinking skills and the 
design process. The inference is that the potential exists to explore 
effective instructional approaches with the iPad but the onus on academics 
to adopt and use innovative teaching and learning practices. 

The results displayed in Figure 11.4 do not tell us how the iPad was 
used, and what is useful in comparison to a little bit useful in terms of 
teaching and learning. However, what these results indicate—within the 
stated limitations of this study—is that the prevailing perception among 
those who replied to the survey is that the iPad is useful.  

It is possible to discern from the benefits category (Table 11.2) that the 
broad set of intellectual skills and competencies required in Art and 
Design, such as intellectual maturity, curiosity, personal innovation, risk 
taking, and independent enquiry can to some extent be supported with 
iPads. For example, the visualization of early ideas combined with the 
communication and collaboration potential offered through the iPads does 
encompass this set of competencies. What is not obvious from Table 11.2 
is how widespread this practice is, but considering the limitations of the 
study, it can only be inferred that the potential exists to support process 
thinking. Interestingly, from the list of concerns, only the first one relates 
to teaching and learning (i.e., the potential of the tablet to disrupt 
learning). The other themes listed under this category have more to do 
with the perceived hardware and software limitations of the iPad.  

In terms of the apps used (Table 11.3), the category for Productivity, 
which also has the longest list of entries, reflects the use of the iPad in 
terms of making the teaching and learning process more efficient and easy, 
for example, presentations, sharing files, and keeping notes. To this 
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category one can add Business, for the related apps—despite the different 
classification—facilitate the reading and sharing of documents (PDF 
Reader, FileMaker). Some of the survey participants use apps that are 
specific to design disciplines (i.e., those listed under Graphics & Design). 
The third biggest category is Education, and this reveals an effort to use 
the iPad to facilitate instructional strategies such as collaborative learning 
and the generation of ideas (Ideament, Nearpod). The categories with a 
single entry are varied and range from video and photography capture, to 
social networking, and access to news. Beyond the inference that overall 
the three biggest categories prevail (Productivity, Graphics & Design, 
Education), it is also inferred that the participants found other apps outside 
these categories to assist them with teaching and learning, and this 
indicates the potential for a variety of overall uses. 

In terms of challenges (Table 11.4), it is noteworthy that the perceived 
cost of the tablet appeared more times in the data compared to all the 
others, and to some extent this could explain why the response rate to the 
survey was low. A number of themes focus on the perceived 
software/hardware limitations such as not enough storage capacity, lack of 
multitasking (the latter has been resolved in the latest iPad operating 
system), limited connectivity, and lack of appropriate apps for teaching 
and learning. The non-availability of training on how to use the iPad for 
teaching and learning suggests that some survey participants would 
welcome relevant and appropriate professional development. Lastly, there 
is the perceived potential of the iPad to distract and facilitate diversions 
away from the learning process, although as an issue that did not appear to 
be a frequent concern. 

Conclusion 

The purpose of this study was to identify practices and challenges on 
how the iPad is used in Art and Design education. Firstly, it is noteworthy 
that this study did not identify any widespread use of iPads in the sector, 
and from this it is possible to infer that the tablet has not facilitated in any 
important extent the uptake of elearning activities. Potential reasons for 
this can be attributed to the cost of the tablet and the perceived lack of 
appropriate apps for some disciplines. 

Within the varied disciplinary contexts that comprise the low 
paradigmatic nature of most Art and Design curricula, it is also possible to 
discern from this study that some academics—albeit it appears in low 
numbers—are making efforts to use the iPad in the context of the signature 
pedagogies of the related disciplines. There was no specific mention of 
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using iPads in the context of student-centred crits, but there were however 
a number of learning strategies (e.g., workshops, tutorials, research, 
projects, presentations, demonstrations, assessment) that indicate the 
potential of the tablet to be used in a meaningful manner and facilitate 
learning. Such support can be further enhanced with the provision of 
appropriate professional development. Certainly the majority of survey 
participants indicated at varied levels (Figure 11.4) and through various 
activities (Table 11.3) the potential of the tablet to contribute to teaching 
and learning. 

It is possible to make inferences on rates or frequency of uptake among 
different Art and Design disciplines. Graphic design, multimedia design, 
fine arts, and communication design appear to be ahead of the rest, while 
performance, applied arts, creative writing, and interior design seem to 
have a smaller adoption rate (Figure 11.1). This could partially be 
explained due to the perceived lack of available apps that are appropriate 
for teaching and learning in some disciplines (Table 11.3) but also due to, 
or in combination with, the perceived hardware/software limitations of the 
tablet (Table 11.4). 

The outcomes of this study indicate that the use of iPads in Art and 
Design education is at an early stage, with small or limited initiatives and 
implementations prevailing in the sector. This was an unanticipated 
limitation of this study that at least partially explains the low survey 
participation. It is suggested that small-scale initiatives supported by 
action research can help to evaluate the overall contribution of the tablet to 
Art and Design education, as well as the potential benefits in terms of 
elearning and the signature pedagogies. Such initiatives can also inform 
professional development, and through the iterative circles of planned 
instructional interventions, it might be possible to justify the perceived 
costs of wider iPad implementations in the sector. This study suggests that 
we are not at that stage yet. 
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CHAPTER TWELVE 

TOWARDS DESIGNING A PORTABLE ONLINE 
ASSESSMENT SYSTEM1 

ABDEL-KARIM AL-TAMIMI, ESRAA BANI ISSA, 
ALA’ ELAQUL AND ANWAR ZOUBI 

 
 
 

Abstract 
 

Tablet devices, iPads in particular, have paved the way for new means of 
interactive online e-learning and assessment opportunities, especially in 
higher education. The ubiquity of tablet devices, especially among 
younger generations, stresses the promising potentials of the available 
tablet-based systems to flourish in higher education for the coming 
generations. While the availability and the affordability of tablet devices 
have come a long way in the recent years, there is still a dire need for 
affordable and portable online assessment systems. This is especially 
crucial in developing countries, where providing a supporting 
infrastructure for tens and hundreds of tablet devices can be an issue.  
In this paper, we present our portable wireless assessment system that can 
provide instructors with the ability to conduct exams and quizzes in their 
classes and on the move. The system design focuses on providing high 
levels of usability, portability, reliability, security, and scalability. We 
have evaluated our system design and implementation with the help of 
more than 25 instructors and 40 students. Our proposed system provides 
an affordable solution to performing online assessments and helps improve 
the interactivity between instructors and students. 
 

                                                 
1 Corresponding Author: Abdel-Karim Al-Tamimi. Email: altamimi@yu.edu.jo 
Computer Engineering Department 
Yarmouk University, Jordan 
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Introduction 

With the current ubiquity of mobile devices and tablet computers, e-
learning and mobile learning received a significant boost in popularity that 
encourages decision makers to adopt tablets and iPads as an essential 
component of the learning process. By the end of 2014, Apple announced 
that it sold over 225 million iPads (Protalinski, 2014). In addition, tablet 
users are expected to surpass 1 billion users by the end of 2015 and to 
reach 1.43 billion by 2018 (eMarketer, 2015). iPad penetration in the 
United States has reached the high percentage of 25% (i.e., one in four 
United States residents has an iPad; Statista, 2015). All these figures 
demonstrate the current influence and the great potential of using iPads, 
and tablets in general, in higher education.  

Tablet computers offer tremendous opportunities to encourage 
collaborative practices in higher education that benefit the learning process 
greatly (Aubusson, Schuck, & Burden, 2009; Haag, 2011). Tablets, as e-
learning devices, provide the means to connect to limitless learning 
resources not constrained by place nor time. In addition, tablet devices 
provide rich media to help students better understand the topics at hand, 
while providing invaluable insights on how they follow the teaching 
process inside and outside classrooms (White, 2003).  

As noted by Vrasidas and McIsaac (1999), there are four main factors 
influencing in-class interactions between instructors and their students in 
online courses: class structure, class size, the ability to provide timely 
feedback to the students, and students’ prior experience with online 
technologies. It has been widely accepted since then that timely feedback 
between instructors and students increases the level of interactions and 
improves overall teaching quality.  

In addition, Boyle, Kolosh, Allier, and Lambrecht (2003) listed several 
characteristics to be considered when designing an effective online 
assessment system, among which is the ability to use software effectively 
to represent realistic assessments and e-learning scenarios aligned with 
course objectives. Although online assessment systems are considered 
more challenging to instructors as they require more effort to create an 
interactive and innovative assessment system (Robles & Braathen, 2002), 
Bartlett, Reynolds, and Alexander (2000) and Farmer (2005) have 
summarized several benefits that can be achieved by using online 
assessment tools. These benefits are: (a) instant exam grading and archiving, 
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(b) faster access to exam grades for students, (c) better support for student-
centered teaching methodologies, (d) and more accurate learning 
measurements.  

Nevertheless, it has been noted that there is a slow adoption of the e-
learning technologies among educators (Phelps, Graham, & Kerr, 2004). 
One of the possible causes, as discussed by Aubusson et al. (2009), is the 
low level of connectivity between educators, their teaching environment 
(i.e., classrooms and laboratories), and their students. This issue is quite 
evident in many universities, where online assessment tools and software 
applications are available but not widely used due to many reasons. One 
key reason is that connecting all classes with a reliable online assessment 
system is considered as both a logistical and a fiscal challenge. Therefore, 
most universities have dedicated halls for online exams to overcome this 
issue. These halls are often limited to certain courses, and there is usually 
a long procedural process associated with reserving these halls.  

To increase the rate of mobile e-learning adoption among next 
generations without requiring universities to invest in costly setups and 
infrastructures, we need to define the characteristics of a suitable solution 
that can convert any classroom to an online assessment environment. Such 
a solution needs to be portable in terms of size, weight, and required 
power resources. In addition, the solution needs to be affordable to allow 
wide adoption among educators in both developed and developing 
countries.  

In this paper, we propose an innovative solution for providing an 
affordable portable online assessment system. The proposed system 
provides a reliable and an easy-to-use user interface that motivates 
educators to utilize it in their classes. The rest of this paper is organized as 
follows: The System Design section describes the proposed system design 
and the key provided features. The System Implementation section 
discusses the implementation choices of our system, and how these 
choices meet the system design guidelines. The System Evaluation section 
shares some of the evaluation results and discusses the users’ concerns 
related to our design and implementation choices. The final section 
concludes the paper and provides a short discussion of possible future 
enhancements to our proposed solution. 

System Design 

Taking into consideration the online assessment system requirements 
discussed in the introduction section, we conducted several informal 
meetings with both faculty members and students to discuss and define 
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Usability: The system software design should provide an intuitive 
interface for both instructors and students. It should be easy to use with 
minimal training or guidance. With the current state of mobile and desktop 
applications, users are more used to intuitive interfaces that perform the 
necessary functionality with a minimum number of steps and transitions. 
Users expect a gratifying experience every time they use their 
applications. 

We addressed these concerns by developing the user interface over a 
number of iterations. We started by collecting user interface requirements 
from our stakeholders (i.e., instructors and students), and then we 
implemented these requirements to the best of our understanding and 
taking into consideration the latest user interface (UI) design 
recommendations. After each implementation phase, we reviewed it with 
our stakeholders to explore any modifications necessary before settling on 
the final user design. In general, we found that most of our stakeholders 
were happy with the current design, which was evident in the results of our 
system evaluation phase.   
Reliability: The online assessment system should operate in a reliable 
manner and should provide its users with a high level of confidence in 
using it on a regular basis. Reliability is usually correlated with the 
number of technical issues associated with product usage. The lower the 
number of technical problems faced, the higher the perceived reliability 
(Mall, 2014).  

Hence, reliability in software systems increases over time as the 
number of technical issues decreases. While designing reliable systems is 
still a major concern even for software giants, it is necessary to design 
software applications in a manner that facilitates the tasks of any necessary 
corrective and perfective maintenance processes in the future. We have 
designed our system based on a three-tier architecture that allows us to 
break it into easy-to-manage modules. The three-tier architecture divides 
systems into a database tier, a backend services tier, and a user interface 
tier. In addition, we performed thorough unit and integration testing 
processes on our software to assure its high level of reliability.  
Portability: One of the key features of the proposed system is its 
portability. Systems with small form factor (SFF) are more suitable for 
mobility and ease any logistic requirements for in-class setups. One 
important aspect of mobility is the dependency of the solution on the 
available power sources to operate. Systems with the ability to run on 
batteries have significant advantages over outlet-operated systems. 

We addressed these concerns on portability by focusing on selecting a 
compact low-cost portable mini-desktop machine that acts as an online 



Chapter Twelve 190

assessment server and as a wireless hotspot simultaneously. The selected 
mini-desktop machine can also operate on batteries, which improves the 
overall portability of the system.  
Security: Security is one of the key concerns in any online assessment 
system. Online assessment systems should provide the necessary 
authentication processes to secure access to the assessment system for both 
students and instructors. Another key issue in online assessment systems is 
that it is usually open to many security attacks from inside and outside the 
network. Wireless networks are usually more prone to these types of 
attacks because of their broadcasting nature. One of the most used security 
measures is to limit the wireless broadcast coverage area, which creates a 
physical barrier against intruders. 

All system users are required to log in to the system to be authenticated 
through their credentials. All user-related information, including their 
usernames and passwords, is encrypted inside the system database to 
secure the data from security threats associated with portable devices. 
Further security measures can be implemented to limit the number of users 
allowed to access the portable server wireless network, including 
obfuscating the presence of the server as a Wi-Fi hotspot and limiting the 
allowed devices to connect to the wireless server to a specific list of 
devices based on their MAC addresses.  

In addition, one of the most requested features in any online 
assessment system is the ability of the exam supervisors to lock the users 
into the assessment application to stop them from switching to other 
applications (e.g., web browser) during the exam. This app-locking 
mechanism is commonly integrated into the iPad devices provided by the 
teaching institution itself, where institutions can lock their iPad devices 
physically, using custom iPad accessories/cases, and/or functionally, using 
Guided Access or custom profile features.  

In our proposed system, we assume that the exam supervisors instruct 
their students at the beginning of each exam not to switch from the online 
assessment application. If a student switches from the online assessment 
application, by hitting the home button and thus putting the online 
assessment application into the background, our online assessment 
application is notified. There is a need for flexibility in enforcing any 
action since students can hit the home button key by mistake. The current 
version of our online assessment system does not take any enforcing 
actions regarding this unwanted behavior, since these enforcing actions are 
usually associated with exam and university policies. Instead, universities 
and exam supervisors/instructors can determine what the best course of 
action is to be taken. For example, the online assessment application can 
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(or 3.37” x 2.21” x 0.83”), and weigh only around 45g (or 1.6 oz). RP2 
devices come with 900 MHz processor, 1 GB of RAM, four USB ports, 
micro-SD port, and are powered using the universal micro-USB port used 
by most mobile devices and Power Banks. Raspberry Pi devices are 
considered relatively inexpensive and are usually sold for less than $50. 
With the recent addition to the Raspberry Pi family, namely Raspberry Pi 
Zero, the price of the required online server drops to $5. In addition, 
Raspberry Pi Zero has a smaller footprint with dimensions of 6.5cm × 3cm 
× 0.5cm (2.55” × 1.18” × 0.19”).  

Raspberry Pi devices run a bare-bone version of the open source Linux 
operating system (Raspbian) that allow users to install their necessary and 
bare-minimum software applications to conserve the scarce computational 
and power resources. As shown in Table 1, the total system cost ranges 
from $15 to $65 depending on the selected additional components like 
using an external case, and a battery pack. All the software components 
used to deploy our online assessment system are free and open source. 
Therefore, we argue that the proposed system is provided with a very 
competitive price, which is one of its main attractive aspects. 
 
Table 12.1: List of the Proposed System’s Components and Their Prices 

System Component Price 
Raspberry Pi 2 Model B  

OR 
 

$35 
 

Raspberry Pi Zero 
 

$5 
WiFi USB Adapter $5 
Micro-SD Card $5 
Optional: Plastic Case + Power Adapter  

OR 

 

$15 
 

Optional: Plastic Case + External Battery 
 

$20 

Total Price  $15 ~ $65 
 

We have configured our RP2 to work as a wireless hotspot to provide 
users with the necessary wireless connectivity. The database tier is 
implemented using the open source database server MySQL. MySQL is 
widely known for its reliability and ability to scale well with a large 
number of users. 

The web services tier is implemented using PHP, the open source 
server-side scripting language. PHP is also known for its reliability and 
versatility. The web services tier is responsible for supporting the user 
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interface tier functionality with several secure web services. In addition, 
all user interface tier communications to the database to retrieve and store 
information must go through the implemented secure web service 
channels. Such a separation allows for better security procedures to be 
implemented and provides better overall system modularity.  

The user interface tier provides system users (i.e., instructors and 
students) with the necessary visual interfaces to perform online assessment 
operations with ease. As mentioned before, the user interface designs were 
continually improved over several requirement analysis iterations. We 
have implemented the iPad mobile application that represents the user 
interface using Telerik cross-platform2. We chose Telerik since the 
application development process is done in a similar fashion to web 
development. This allows us to design user interfaces that scale well 
regardless of the user’s iPad of choice (e.g., iPad, iPad Air, iPad mini, and 
even the new iPad Pro).  

As mentioned before, one of the concerns of using our wireless 
assessment is to assure its wireless coverage can reach all students in a 
typical classroom. Figure 12.3 shows the Wi-Fi coverage of our proposed 
system in a typical classroom in Yarmouk University. Using a simple Wi-
Fi adapter in our system, the range of Wi-Fi signal strength value did not 
drop below -60dBm (decibel milliwatts), which indicates an excellent 
signal coverage for the entire classroom with the dimensions of 6.5m × 9m 
(21.3’ × 29.5’). As can be noticed in Figure 12.3, the system can cover the 
entire classroom, even when placed near one of the ends of the room. 
Figure 12.4 shows students using their personal iPads to test the proposed 
online assessment system. 
 

                                                 
2 Telerik UI framework and app development tool (www.Telerik.com) 
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CHAPTER THIRTEEN 

THE END OF THE PAPER TERM PAPER? 
HOW THE IPAD CAN ENRICH  

THE FEEDBACK PROCESS1 

OLIVER HADINGHAM 
 
 
 

Abstract 
 
Annotation software applications are a new technology that holds 
important implications for how instructors provide feedback, and how 
effective and meaningful feedback is for college students. Branchfire’s 
iAnnotate is one such annotation software application that provides a 
potential means of enhancing the teacher-student feedback process on 
written assignments. Teachers can use iAnnotate to add electronic written 
and typed comments when marking a student essay, as well as audio- and 
image-based comments, and then electronically return the annotated essay 
to the student. The student can then check the annotated comments directly 
on a smart phone, tablet, or PC. Such applications have key advantages 
over more conventional methods of providing instructor feedback for both 
instructor and student. 
 
Keywords: annotation software apps, feedback, term paper grading 
 
Information technology is currently reshaping the learning experience. IT 
has had an impact on how essays are researched and written, and how 
students communicate with classmates and instructors. The ability to use 
IT to contact students, post messages to the class, and receive student 
assignments electronically has also meant a marked change in working 
practices for university faculty.  

                                                 
1 Rikkyo University, Japan 
Email: 5055050@rikkyo.ac.jp 
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More recent technological developments point to a coming revolution 
in education. Web 2.0 technology, a significant advance on existing 
technology that is starting to exploit the true potential of the Internet, looks 
capable of achieving what Puentedura (2014) has defined in his SAMR 
Model as the ultimate goal of technological integration: the potential of 
technology to fundamentally ‘redefine’ the learning experience. 

However, one area of an instructor's duties that has not seen much 
change is the marking of assignments electronically. Traditional ways of 
marking essays and assignments prevail. Even though an assignment may 
have been submitted electronically using a college intranet system, instructors 
tend overwhelmingly to check, edit, and grade such assignments as they have 
always done: using pen and ink.  

This is curious given that technology allows various forms of electronic 
methods of feedback, which offer certain advantages to instructors. The 
latest annotation software offers instructors a set of enhanced annotation 
features that allow instructors to provide comments directly onto an 
electronic version of an assignment, as well as the ability to incorporate 
audio and visual feedback. Faculty have largely failed to embrace such 
technology in the instructor-student essay feedback process.  

The ability to receive feedback electronically seems to offer today's 
students faster and more portable feedback than conventional methods, as 
well as greatly enhancing the feedback itself. Electronic feedback can 
enhance the nature and value of feedback through such technological 
features as incorporating audio and visual elements, pop-up boxes, 
highlighting, underlining and crossing out of text. Electronic annotation 
software appears to be a benefit to both college faculty and their students. 

How students perceive electronic feedback is of fundamental 
importance. If they view it positively, they are more likely to act on it and 
learn from the mistakes in producing better written work. If they view it 
negatively, they are less likely to use it to improve their future written 
work. As the current college generation has grown up with IT, its use 
being both essential and defining, it seems probable that they will embrace 
a feedback practice that is slicker, quicker, easier, and more in tune with 
the times. Increasingly, vast areas of everyday life take place through a 
screen. Students may question whether the teacher-student relationship 
should be any different. 

The Centrality of Feedback for Written Tasks 

Feedback can indicate strengths and weaknesses in a student’s writing and 
suggest how the student may improve his/her writing for subsequent tasks. 



The End of the Paper Term Paper? 205 

Feedback can also help reinforce a particular aspect of the course, to teach 
specific conventions of an academic community, or to explain or justify a 
grade. An instructor’s feedback is generally viewed as integral to the role 
of an instructor in promoting learning and encouraging improvement 
(Hedgcock & Lefkowitz, 1994). Increasingly, as higher education becomes 
more market driven and students see themselves as consumers of 
education, they are demanding feedback that is more extensive and 
meaningful, more prompt, and more connected to concrete assessment 
criteria (Department for Business Innovation & Skills, 2014; Quality 
Assurance Agency, 2000).  

Because feedback has largely been in written form, researchers have 
tended to neglect its additional role as a means of creating and maintaining 
an important interpersonal relationship with students (Hyland & Hyland, 
2001). Many students view the feedback process as simply a series of 
decrees by the instructor (Crisp, 2007). Often the feedback provided by an 
instructor is the sole one-to-one attention a student receives, particularly in 
large classes. 

The effectiveness of essay feedback hinges to a significant extent on 
how comprehensible the instructor's comments are to the student. Students 
may ignore a comment that is too difficult to address (Ferris, 1997). Others 
may simply delete that troublesome section of their written work to 
sidestep the problem of how to correct it (Hyland, 1998). They may find 
an instructor’s handwritten comments illegible, a common issue for second 
language (L2) learners unused to reading L2 handwriting. Legible 
comments are vital as the student population becomes increasingly 
diverse, writing is displayed on a screen, and use of handwriting decreases. 

What is required is a way to avoid such problems and provide students 
with feedback that is legible, comprehensible, and relevant to their needs. 
Written comments should ideally “respond to students in their comments 
as much as texts” (Hyland, 2006, p. 88). This means providing feedback 
that is precisely tailored to the student involved, and embodies an 
interpersonal dimension. Feedback should be correctly understood as 
being part of a dialogue between instructor and student (Ferris, Pezone, 
Tade, & Tinti, 1997; Weaver, 2006).  

Various other forms of feedback, such as oral-conferences, writing 
workshops, as well as peer review activities are now often increasingly 
used to supplement written feedback (Hyland & Hyland, 2006). The use of 
audio feedback may also supplement written feedback (Merry & Orsmond, 
2008). Northcliffe and Middleton (2008) highlight the potential of 
recorded ‘walkthrough feedback’ in which instructor and student discuss 
the student’s written work during an oral conference. The researchers 
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recorded the oral conference and allowed the student to listen to the 
recording and be guided through the instructor’s feedback again. 

The potential of electronic feedback, when properly integrated with the 
course and its purpose, has long been highlighted (Hyland, 1993; 
Warschauer, 1999). The use of electronic feedback for peer review activities 
is fast becoming an established practice, although much of the written 
work that is appraised electronically takes the form of comments on 
student blogs rather than more formal forms of college writing. Schultz 
(2000) indicates that students are more prone to highlight specific, local 
level corrections than more content-focused comments. Other studies have 
noted the interactive nature of computer-mediated feedback, which 
encourages students to engage more with the feedback and editing 
processes (Warschauer, 1997). 

Annotation Software  

iAnnotate (http://www.branchfire.com/iannotate/#makepaperjealous) is 
one of the leading annotation applications. iAnnotate offers a wide variety 
of functions for editing, although most instructors checking students' work 
would probably use five or six regularly (e.g., underline, cross out, text-
box, highlight, comment box, stamp).  

The main difference between MS Word and annotation apps is the 
position and function of comments made. Annotation apps tend to use 
icons to flag up a comment directly where an issue arises with the student's 
essay. This contrasts with MS Word, which places all feedback boxes on 
the right hand margin of the document. Placing icons within the text that 
when clicked/tapped display a comment in a pop-up box has an advantage. 
Students are more likely to register that this comment relates to this 
particular section of their essay, rather than having to follow the faint 
dotted line in MS Word, which can be a little irritating if there are multiple 
comments to disentangle.  

iAnnotate also allows comments to be placed visibly in the margins of 
an essay, with or without a border. This, at least to this reviewer, seems 
more aesthetically pleasing than the regimented feedback boxes of MS 
Word. One function of annotation apps is the ability to handwrite 
comments directly on the screen using a finger or stylus. Comments can 
also be typed between the lines of an essay, a clear advantage over MS 
Word.  

Perhaps the most useful function of iAnnotate is the 'stamp' function. 
Comments can be saved as stamps and included in an edited version of an 
essay as and when required. This is a boon when checking multiple essays 
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that tend to make similar mistakes. For example, an instructor could save a 
comment about the use of 'I' in academic essays as a stamp, and sidestep 
having to rewrite the same comment again and again when it arises in 
multiple essays. A similar time-saving idea is possible in MS Word but 
requires the instructor to have saved a generic comment, which can be 
pasted into a feedback box, as it is required. iAnnotate's stamp function 
seems a faster, more convenient means of making generic comments.   

iAnnotate also allows images to be incorporated into the edited PDF 
file. This could be used to highlight a particular page of the textbook a 
student ought to review to understand a particular issue with their essay. 

Audio comments do offer a better means of responding to students 
through comments made. Many comments are quicker to say than to write, 
saving the instructor valuable time. Also, audio comments may help create 
a closer student-instructor bond, something that is often lost when an 
instructor is faced with a whole class, or classes, of essays to get through. 
Audio comments may in part be a substitute for face-to-face feedback 
when handing back a student's work in class, especially for students who 
may be absent when the completed essay task is reviewed by an instructor 
in class. Audio comments can relate to specific issues within the 
paragraph(s) or as wrap-up comments at the end of an essay. 

iAnnotate offers a very usable built-in file storage facility. Files can be 
renamed, moved, deleted, and emailed, and an instructor can organize 
essays into class folders. This ensures students' written work is easily 
managed and accessible should it be needed in class.  

Feedback Methods–How to Assess Their Effectiveness 

Measuring the effectiveness of annotation software applications compared 
to more established forms of editing requires judging how the learning 
situation is improved in some way, and whether such applications can 
improve teacher productivity and efficiency—whether using such software 
is easier, quicker, and more efficient over other more established methods. 
Judging how successful such annotation applications are to the feedback 
process means comparing them to other, more conventional, feedback 
mediums. Adopting Hubbard’s (2009) criteria for measuring the success of 
CALL, iAnnotate is to be evaluated in terms of: 

• access: students can get the checked/marked written work that 
would be more difficult using other editing methods; 

• convenience: students can review the feedback offered on their 
written work across a range of time and places; 
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• motivation: learners enjoy the experience of receiving feedback and 
are more fully engaged in the process of reviewing and improving 
their work; 

• instructor efficiency: instructors require fewer resources and less 
time to check students’ written work. 

 
Annotation technology like iAnnotate has a number of important 

advantages over other methods of providing feedback on students’ written 
work (see Table 13.1).  
 
Table 13.1: Effectiveness of Feedback Across Three Different Platforms 
 

 Paper Feedback MS Word Feedback iAnnotate Feedback 

Access Limited to face-to-face 
opportunities or 
physical collection 
from office drop box 

Accessible 
electronically via 
student’s email 
account or college 
intranet system 

Accessible 
electronically via 
student’s email 
account or college 
intranet system 

Conven-
ience 

Reasonably portable; 
may be lost/mislaid. 

Readable on PC, 
laptop, possibly 
tablet and smart 
phone. Annotation 
not as readable on 
smaller devices. 

Readable on most 
devices: PC, laptop, 
tablet and smart 
phone 

Motiva-
tion 

Instructor’s comments 
may be difficult to 
understand, hindering 
student motivation 

Instructor’s 
comments easy to 
read as typed; risk of 
comments appearing 
impersonal 

Instructor’s 
comments easy to 
read as majority 
typed; more 
personalized as 
audio and 
photographic 
feedback possible 
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Instructor 
Efficiency 

Generic comments 
have to be re-written; 
staring at large pile of 
paper essays is 
deflating 

Requires instructor 
to open editing 
option in word 
processing software, 
and saving and 
sending edited 
version 

Requires instructor 
to save and send 
edited version; 
generic comments 
easy through 
‘stamp’ button; 
faster and less 
cumbersome than 
MS Word 

 
The ease and extent of feedback goes to the heart of an instructor's role 

of nurturing and developing students' competences. Electronic feedback 
seems to offer a way for instructors to ensure students can more 
conveniently receive feedback and more effectively act on it.  

Annotation software applications offer a host of functions that can 
augment the feedback process, making it swifter and more convenient for 
instructors to mark assignments and for students to receive their 
instructor’s feedback. The interactive nature of the electronic feedback, in 
the potential of audio and visual feedback embedded within the checked 
essay and the clarity of visible or pop-up typed comments, offers the 
potential to boost student motivation and understanding.  

Existing annotation apps are not perfect: skill and confidence in using 
it takes time, and the software itself is not glitch free. Students may 
experience problems accessing their electronically annotated essay, or may 
simply prefer handwritten comments. The chances are that today’s college 
students prefer looking at a screen and interacting with the electronic 
comment icons, playing audio comments, and accessing images that 
reinforce teaching points, rather than deciphering an instructor’s 
handwritten comments when handed back a paper copy of the essay.  

For instructors such annotation software applications provide a means 
of avoiding having to print and copy multiple essays and physically store 
them. Checking essays electronically using such software can also mean a 
more reflective edge is given to the feedback process, and crucially, may 
even result in better, more precise and targeted comments that students 
understand and, crucially, act upon.  

The Student Perspective  

A total of 74 students were given two written assignments over one 
semester. They submitted the first assignment as a printed document in 
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class. Feedback on the assignment was written in ink and returned in the 
following class. The second assignment was submitted electronically via 
the college intranet system. The assignments were then checked electronically 
using BranchFire iAnnotate 3.0. An electronic version of assignment was 
then returned to the students. The students could access their assignment 
using a computer, tablet, or smart phone.  

Overall Impression of Electronic Annotated Feedback 

Students were asked about their feelings related to receiving electronic 
annotated feedback. The overall response to electronic feedback was 
overwhelmingly positive (85%) to negative (15%).  

This confirms the view that electronic annotated feedback has a 
number of advantages to students, particularly its convenience over 
conventional handwritten comments on paper. Many respondents 
confirmed this with additional comments ‘The reason I like digital 
feedback is I lose my paper if paper feedback.’ ‘If we have any digital 
tools such as smart phone or PC we can check it anytime.’ ‘Digital 
feedback is more convenient because I can read it any time. I can read it 
even in crowded train by using a smart phone.’ ‘Digital feedback was 
good for me because I sometimes lose papers.’ ‘Digital feedback is nicer 
because I don't have to worry about losing papers’.  

Response to Audio Feedback 

Figure 13.1 indicates that students found audio comments easy to 
understand and more meaningful and personal. Audio feedback was seen 
as a useful way to help personalize the feedback–written comments may 
be similar across numerous assignments in a class of students, but by 
recording a verbal response to the particular student, feedback becomes 
more targeted and humanized.  

With audio comments the instructor can respond to the student as a 
person rather than respond to the assignment. One student commented that 
‘Personal feedback is good for me’; others said ‘the words were 
sometimes hard to read or understand, so it was useful’ and ‘Loved it. 
Could understand easier because there is emotion on feedback and funny 
at the same time.’ One student even gushed that audio feedback was an 
‘amazing practice’.  
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Figure 13.1. Student reactions to audio feedback (%). 
 
One advantage audio feedback has over a one-on-one feedback conference 
after the essay is handed back to the student is that the audio comments 
can be re-played countless times to ensure understanding; ‘The good point 
is that we can repeat it,’ acknowledged one student. 

Before we celebrate too much, many students had problems accessing 
the audio comments: ‘Actually I couldn't listen to it because my PC is old’ 
‘I cannot open the audio feedback.’ ‘I can’t listen to audio comments.’ ‘I 
couldn’t hear your comments on my smart phone.’ ‘I couldn't find the 
audio comments.’ This could be that the students experiencing problems 
were not as technologically confident as others, or that the software is not 
as glitch-free as it seems. 

Yet annotation software apps for the iPad still have the potential to 
change the essay feedback process for the better, but only after technical 
issues with the software are fully resolved and students are given ample 
training on how to access the comments and navigate around the electronic 
document their instructor sends them.  

Overall Preference for Electronic Versus Paper Feedback 

Figure 13.2 shows the overall student preference for electronic versus 
paper feedback. Only 9% of those surveyed believed electronic feedback 
was much more useful than paper feedback.  

Given the extent to which Web 2.0 technology is becoming integral in 
everyday life—especially to today’s college generation—such results are 
interesting. Taken together only 26% thought electronic feedback was 
more useful than paper feedback. This does not represent a ringing 
endorsement of electronic feedback. In contrast, 18% of students preferred 
paper feedback over electronic. Almost a quarter of those asked felt there 
was not much difference between electronic and paper feedback in terms 
of its usefulness.  
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Figure 13.2. Student preference for feedback type (%) 

Discussion 

Students have a positive impression of electronic feedback, citing its 
convenience, clarity, and motivational influence. Students appear more 
overwhelming in their support of electronic audio feedback. Yet such 
favourable views do not translate into a ringing endorsement of electronic 
feedback replacing more conventional feedback methods. Only one in 10 
students thought electronic feedback was much more useful than paper 
feedback, which, together with those viewing electronic feedback as a 
little more useful than handwritten comments, means that only one in four 
students see electronic feedback has better than handwritten paper 
feedback.  

This runs counter to the initial expectation: that today’s students, the 
most technological savvy generation ever, would overwhelmingly embrace 
the potential of electronic feedback. Despite this lukewarm response, 
students are not especially enamoured with paper feedback. One in five 
students surveyed thought paper feedback is more useful. How are the 
results to be interpreted?  

What it is about paper feedback that makes students less inclined to 
adopt newer modes? One benefit of handwritten paper feedback is that 
students can make notes beside the comments of their instructor: ‘Paper is 
easy to read and I can write memos on it’ claimed one student. This may 
be a translation of the comment or a note on how to correct or improve the 
point their instructor has highlighted. 

The subdued response to electronic annotated feedback as a possible 
replacement for handwritten paper feedback may also be explained by the 
problems some students had in accessing the electronic annotated 
comments. Only 10% of students thought the electronic annotated 
document was easy to access. One student commented that ‘If my 
computer broke I cannot access comments’; a different survey respondent 
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stated ‘I like handwritten report because I don't check my PC everyday’ 
which puts a dent in the idea that today’s college generation are 
perpetually glued to their screens. Further, the notion that students are 
universally tech savvy may be an overstatement: one student concluded 
that due to the complexity of the software, ‘Accessibility and 
understandability makes paper feedback better.’ This point was echoed by 
other students. One survey respondent liked the electronic feedback but 
acknowledged that while it was useful ‘I couldn't get full comment in 
some application.’ Another claimed ‘It was difficult to access some of the 
corrections.’ One survey recipient even stated that ‘I like paper corrections 
because it is easy to read.’ Another said ‘It was hard to understand. But it 
was very colorful and impressive.’ 

Conclusion 

Annotation software can enrich the essay feedback process for both 
instructors and students. Faculty can provide feedback that is easier to 
follow and understand, and also feedback that better engages the student, 
closer to the idea of feedback as a dialogue between instructor and student. 
Students have a positive impression of electronic feedback, citing its 
convenience, clarity, and motivational influence. Technical issues remain 
over the compatibility of such annotation apps across different operating 
systems. Electronic annotated feedback is a vast improvement on 
deciphering an instructor’s handwritten, paper-based feedback only if the 
annotated document is easy to access. Providing students with electronic 
annotated comments and advice on their written work through an iPad can 
enrich a critical stage of the learning process. In time, as more faculty 
embrace annotation apps for essay grading, and students become more 
familiar and comfortable with the technology, annotation software apps for 
the iPad stand every chance of being at the heart of the feedback process. 
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Abstract 
 

The Mobile Learning Institute is a year-long faculty professional 
development initiative, co-sponsored by a center for teaching and learning 
and an academic unit at a medium-size, private school in Southern 
California. This pilot initiative provided a select group of faculty 
members, including new and senior faculty and program chairs and 
directors, an opportunity to explore the use of iPads and educational apps 
and their academic benefits. The institute’s three primary objectives 
include: 1) Helping participants gain confidence in operating their iPads; 
2) Educating participants about different mobile learning examples and 
opportunities; and 3) Equipping participants to become content creators, 
not just consumers. This institute represents a strategic and sustainable 
movement toward wider adoption and utilization of iPads at the university.  
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Mobile Learning Institute: A Faculty Professional 
Development Initiative 

The dramatic proliferation of mobile devices on college campuses has not 
translated into widespread adoption or innovation in teaching and learning. 
In 2014, close to 90% of college students surveyed indicated they owned a 
smartphone, and about half owned a tablet (Dahlstrom & Bichsel, 2014). 
However, most college faculty have not embraced mobile devices as 
relevant and engaging teaching and learning tools. The majority of faculty 
(67%) believe that in-class use of mobile devices is distracting, with over 
half (55%) banning or discouraging their use (Dahlstrom & Brooks, 2014). 
This finding is consistent with studies about faculty’s resistance to 
technology or failure to adopt technology in higher education 
(Brinkerhoff, 2006; Kotrlik & Redmann, 2009). Some of the major 
barriers identified include the lack of institutional and administrative 
support, inadequate training and experience, resistant attitudinal or 
personality factors, and limited resources.  

Mobile Technology and Faculty Professional Development 

In recent years, centers for teaching and learning (CTLs) in an effort to 
increase faculty adoption of technology have begun offering focused 
technology training, such as institutes and bootcamps (Johnson, 
Wisniewski, Kuhlemeyer, Isaacs, & Krzykowshi, 2012; Kukulska-Hulme, 
2012). Grounded in principles of andragogy and transfer of learning, these 
professional development opportunities assist faculty in learning not just 
the why but also the how of technology integration in teaching and 
learning contexts. 

In this paper, we will share an example of a faculty professional 
development opportunity called the Mobile Learning Institute (MLI). This 
joint initiative between the Office of Innovative Teaching and Technology 
(ITT), part of the Center for Teaching, Learning, and Assessment (CTLA), 
and the School of Behavioral and Applied Sciences (BAS) at Azusa 
Pacific University (APU) provided a select group of BAS faculty an 
opportunity to explore the use of iPads and educational applications (apps) 
and their academic benefits. 

This year-long initiative addressed the unique needs of teaching and 
administrative faculty. For teaching faculty, this institute served as an 
important learning community to collectively rethink and reimagine how 
courses can be enhanced with mobile technology, with the ultimate aim of 
producing better learning outcomes for students. For administrative 
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faculty, this institute provided practical strategies and skills on how to 
leverage mobile technology, with the goal of improving productivity with 
daily and departmental tasks. What impact participating in the institute had 
on faculty was measured mostly via anonymous survey conducted after 
every training session, in which faculty indicated their level of knowledge, 
confidence, and satisfaction with their iPad use. In the survey, there are 
also open-ended questions, asking them about what are the most important 
takeaways and what they plan to implement in their teaching and 
administrative practices.  

The success of the MLI and similar faculty development initiatives 
often depends upon the strategic partnership between a CTL and an 
academic unit, whereby there is buy-in not only from faculty but also from 
leadership (Kukulska-Hulme, 2012). At APU our office designed and 
facilitated the year-long training around mobile technology. The dean, in 
turn, hand-picked about two dozen faculty, most of whom were 
department chairs and program directors, and purchased iPads for all of 
them. In return faculty participants were expected not only to attend most 
of the training sessions but also to apply what they learn in their work. 
Besides being in leadership roles within their school, these participants 
were also influential faculty on campus, serving on different committees 
and participating in various campus-wide initiatives. We knew that having 
them onboard with mobile technology would be a win not just for their 
school but also for the larger campus. As a result of the dean’s role and 
involvement in the MLI, all 24 participating faculty fulfilled the 
attendance requirement (attending at least 5 out of the 8 scheduled training 
sessions and meetings throughout the year).  

 In the next three sections, we will provide a more in-depth exploration 
of the MLI curriculum created using iTunes U and the resulting projects 
completed by the faculty participants. The MLI curriculum consists of 
three learning objectives delivered over six sessions. 
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While the curriculum is delivered over the course of a semester, the 

institute is anchored around three primary learning objectives. Through the 
year-long institute, participants learned how to: 1) operate their iPads with 
confidence, including finding and evaluating apps; 2) glean ideas and 
insights from exemplary mobile learning models, including efficacy 
studies; and 3) curate and create content for use in teaching context. 
Faculty participants who completed this professional development 
opportunity not only gained knowledge and hands-on skills with their 
iPads and related apps but also developed a personalized plan for using 
their iPads in their teaching and administrative contexts. 

Helping Faculty Gain Confidence as iPad Users 

We began our curriculum with instruction and exercises that focused on 
gaining confidence as iPad users. Participants came into the institute with 
varying levels of proficiency. Some had experience with iOS devices, and 
others had never owned a tablet before. Anticipating this knowledge gap, 
we began with basic instructions on setting up the iPad. This included 
having users create or sign in with an Apple ID, logging onto the campus 
wireless network, and downloading enterprise apps. Out of the box the 
iPad includes a quick start guide. Pointing to the iPad user guide provided 
by Apple helped participants learn how to navigate and organize their new 
device. We also demonstrated multitasking gestures and settings to fast 
track effective use of the device. For example, most participants were not 
familiar with the iPad four- and five-finger pinch and swipe gestures, so 

Table 14.1: MLI Curriculum 

Learning Objectives Sessions 

1. Helping faculty gain 
confidence as iPad Users 

#1 - Operate device with confidence 
#2 - Find and evaluate mobile apps 

2. Exposing faculty to 
exemplary mobile 
learning models 

#3 - See mobile learning examples 
#4 - Review mobile learning  
efficacy studies 

3. Converting faculty 
from consumer to creators 
of content 

#5 - Curate and create content 
#6 - Design individual mobile learning plan 
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switching between apps became cumbersome. Learning about this feature 
made switching between apps much quicker and easier, improving overall 
productivity. To help participants get better oriented to other device 
functionalities, we included links to the iPad and iOS user guides in the 
iTunes U course. 

There are over 1.5 million apps in the Apple App Store, organized 
around categories and focused on certain demographics. For example, if 
you search by top free apps, the result shows various games and social 
apps for different age groups. While looking at the most popular apps 
might be a good place to start for the average user, we wanted our faculty 
participants to focus on apps that had educational value. We recommended 
getting started with apps such as iTunes U, iBooks, Notability, Explain 
Everything, and Google Apps. We also directed them to the iTunes 
Collections within the Education category (e.g., Teacher’s Starter Kit, 
Digital Literacy & Citizenship, etc.), which contained curated lists of apps 
for different disciplines. Because of the nature of the iTunes App Store 
(submitted content from developers), there can be multiple apps that 
essentially do the same thing, and similarly, the same app might be 
available in free and paid versions. Our session focused on providing 
faculty strategies for filtering and finding relevant apps. In addition to 
providing a list of recommended apps, we also encouraged faculty 
participants to share and recommend apps to their peers.  

Once faculty participants became comfortable operating their device 
and finding relevant apps, our attention focused on other issues. One 
common issue many participants inquired about was connecting their 
devices to the classroom projector. We discussed the two primary ways: 1) 
VGA/HDMI adapter for wired connection and 2) Apple TV for wireless 
connection. In addition, we addressed issues related to managing storage 
on their iPad by showing them ways to optimally use their limited storage 
space (e.g., keeping photos and videos on Google Drive). A third issue 
relates to transferring files between their iPad and laptop. Instead of 
having to physically connect their iPad to their laptop, we showed them 
how to use cloud storage such as Google Drive to move files between their 
devices. Issues such as connecting to a projector, managing storage, and 
transferring files might seem basic, but we found that without addressing 
these issues upfront, participants were not able to progress to thinking 
about pedagogy. 
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Exposing Faculty to Exemplary Mobile Learning Models 

One of the most effective ways to increase faculty adoption of mobile 
learning is to expose them to exemplary models. In the MLI iTunes U 
course, faculty participants are introduced to a handful of nationally 
recognized mobile learning initiatives from different universities, 
including Abilene Christian University, UC Irvine Med School, CSU 
Northridge, and Ohio State University. As participants read, watched, and 
discussed how other schools are approaching mobile learning, they 
gleaned ideas, insights, and lessons about how mobile technology can 
enhance teaching, learning, research, and collaboration at APU.  

The first case study looked at Abilene Christian University (ACU) 
and their mobile learning initiative that started in 2008. They were the first 
university in the U.S. to have a one-to-one deployment of iPod Touches, 
iPhones, and iPads. Through their Connected Summit gatherings and the 
Learning Studio, ACU has served as an innovative model for other higher 
education institutions interested in adopting mobile technology at a 
campus-wide level. Our second case study focused on UC Irvine’s 
iMedEd initiative (http://www.imeded.uci.edu/), a bold strategy to 
reinvent the traditional medical school curriculum and experience. Starting 
in 2010 every incoming students in the School of Medicine were given an 
iPad, fully loaded with iBooks, courses, and relevant apps needed for their 
four years of training. Our third example featured CSU Northridge’s 
myCSUNtablet initiative (http://www.csun.edu /mycsuntablet), a one-to-
one tablet deployment with the goals of increasing student learning and 
engagement, improving the quality of teaching materials, and decreasing 
cost. Ohio State University’s Digital First initiative (https://odee.osu.edu 
/digitalfirst) provided good fodder for MLI participants learning about 
effective mobile learning models. Since launching in 2012, OSU’s Digital 
First mission has been to develop and deliver mobile solutions for 
anytime, anywhere learning, deploying iPads and the use of free content 
from iTunes U. 
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Table 14.2: Exemplary Mobile Learning Models 

Case Studies Resources

Abilene 
Christian 
University 
(ACU) Mobile 
Learning 

Reports: ACU Mobile-Learning Reports 2008-9, 
2009-10, and 2010-11. Available at 
http://www.acu.edu/technology/mobilelearning/  
Video: Mobile Learning at ACU: Full Presentation. 
Available at https://youtu.be/sSPA641oc5Q (27 min) 

UC Irvine’s 
iMedEd 

iTunes U Course: What is iMedEd? Available at 
https://itunes.apple.com/us/course/what-is-
imeded/id723816718   
Video: Transforming Medical Education - UC 
Irvine’s iMedEd Initiative. Available at 
https://youtu.be/oe_ivYrggqQ (37 min) 

CSU 
Northridge’s 
myCSUNtablet  

iBook: myCSUNtablet: Enhancing Learning in the 
Digital Age. Available at 
https://itunes.apple.com/us/book/mycsuntablet/id9585
95562?mt=11  
Videos: myCSUNtablet. Available at 
https://www.youtube.com/playlist?list=PLw72L0zyK
kCv8ZsnAgNO-IZrBBn_nW_45  

Ohio State 
University’s 
Digital First 

iTunes U Course: iPads in Education. Available at 
https://itunes.apple.com/us/course/ipads-in-
education/id652249509  
iTunes U Videos: Digital First. Available at 
https://itunes.apple.com/us/itunes-u/digital-
first/id526798550?mt=10  

 
After reviewing these examples, the majority of MLI faculty 

participants were impressed and inspired by the possibilities. One 
participant noted, “There are so many possibilities... it is a good thing but 
a little overwhelming.” In a post-institute survey, every participant 
indicated that he/she not only “can point to mobile learning examples” but 
also “identify mobile learning opportunities within their area.” In other 
words, through studying the exemplary mobile learning initiatives at other 
schools, faculty participants learned to see possibilities that can be adopted 
locally. 
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Converting Faculty from Consumers  
to Creators of Content 

The iPad is a powerful device for creating content, but most people, 
including our faculty participants, mainly used it for browsing websites, 
reading their emails, watching videos, and other similar “consuming” 
tasks. Packed with features like a touchscreen, microphone, speakers, and 
a camera, the iPad is capable of performing a range of “creation” tasks. 
Yet many of these features are often unused or underutilized. It has been 
said that “The iPad is a $500 Netflix machine.” To encourage MLI 
participants to use their device for content creation, we directed them to 
apps, such as Adobe Voice, Explain Everything, and iTunes U. 

 

Table 14.3: Creating Content with Apps 

Apps Use Cases 

Adobe 
Voice 

Quick content creation, including faculty introductions, 
syllabus overview, intros to assignments, mini-lectures, 
case study summaries, short storytelling, etc. 

Explain 
Everything 

Screencasting, lecture capture, lecture narration, 
interactive whiteboard, animation and storytelling, video 
editing 

iTunes U Content platform, resource library, discussion board, 
assignment posting, link documentation, evaluation tool 

 
Adobe Voice is a simple storytelling app. With two simple clicks, 

faculty participants are able to create and record a short video. Adobe 
Voice makes adding themes, animations, and music to a presentation a 
snap, allowing users to focus on the content. Since users do not have to 
deal with the technical aspects, such as post production, they can quickly 
create, post, and share content. A popular way faculty have used Adobe 
Voice is to create short (30 seconds to 2 minutes) introduction and synopsis 
videos. Faculty can use these videos within their course/curriculum to 
personalize their course and help students better engage.  

Unlike Adobe Voice, Explain Everything allows faculty to create 
screencasts, narrated presentations, and lecture captures. To create a 
screencast, faculty can add videos, images, and drawings as well as add 
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emphasis via the laser pointer tool or object animation, resulting in a more 
impactful presentation. Narrating a presentation is as simple as importing 
an existing PowerPoint and recording an audio track. Faculty can use 
Explain Everything to record their lecture during class and post and share 
the video immediately after the lecture ends—a convenient and cost-
effective lecture capture option. The robust features of this app empowers 
faculty to easily create engaging content without having to be technically 
savvy.  

Once faculty learned how to create course content using apps such as 
Adobe Voice and Explain Everything, we focused on iTunes U as the 
platform for delivering the content. Since our MLI course was created 
using iTunes U, faculty participants could reference the course as a model. 
We familiarized them with the iTunes U interface and showed them how 
to create assignments, post resources, engage discussions, and outline their 
syllabus. iTunes U serves as a rich ecosystem for integrating resources, 
structuring learning, and showcasing unique faculty content. As faculty 
participants gain confidence and insight about the potential of mobile 
learning, they leverage their iPads not just for the consumption of 
educational materials but also for the creation of engaging learning 
experiences. 

Designing a Mobile Learning Plan 

As part of the requirements of the MLI, all faculty participants submitted a 
Teaching or Administrative Plan at the end of the first semester. The plan 
asked them to identify at least two pedagogical and/or administrative tasks 
that could be “improved” through the use of mobile technology. 
Improvement might mean saving time, gaining convenience, increasing 
effectiveness, or streamlining processes.  

For each of the tasks identified, faculty participants had to create a plan 
that outlined the practical steps involved in using the iPad and appropriate 
app(s). With peer faculty as the primary audience, the plan took the form 
of a one-page write-up or a 30-second media presentation (e.g., video, 
narrated slides, etc.). This plan also served as a formative assessment of 
their ability to apply the different knowledge and skills acquired during the 
first half of the institute. 

The following table summarizes some of the ways faculty used mobile 
apps in their teaching and administrative contexts. When it comes to cloud 
storage apps like Google Drive and Dropbox, faculty looked for benefits 
of convenience and collaboration, where they can easily collect, share, and 
archive materials, especially media files that might be more cumbersome 
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to share via email. As a time-saving strategy, faculty used annotation apps 
such as iAnnotate and Notability to digitally markup student papers, 
journal articles, or administrative documents. To increase presentational 
impact, faculty utilized apps such as Adobe Voice and Explain Everything 
to convert their slides into narrated lectures, which can be used to support 
a flipped-classroom or to supplement professional presentations and 
meetings.  

 
The SAMR framework, developed by Ruben Puentedura (2012), 

serves as a useful model for assessing the extent to which faculty integrate 
technology in their teaching and administrative contexts. Looking at the 
faculty mobile learning plans in light of SAMR, many of the strategies are 
at the substitution (e.g., iAnnotate for marking up documents) and 
augmentation (e.g., Google Drive for file storage) levels. One might argue 
that using Explain Everything to easily create mini-lectures could be 
classified as a modification or even a redefinition of the task. As faculty 

Table 14.4: Teaching and Administrative Plans 

Type of App Teaching Contexts Administrative Contexts 

Cloud Storage Apps 
Google Drive 
Dropbox 

Share resources with 
students and collect 
and archive student 
work, including 
paper assignments 
and media projects 

1) Collect and archive 
research manuscripts and 
references. 
2) Centralize departmental 
meeting agendas 

Annotation Apps 
iAnnotate 
Notability 
Google Docs 
 

Provide formative 
and summative 
feedback on student 
work via text and 
audio 

1) Provide feedback on 
administrative documents 
2) Annotate journal 
articles and other 
scholarly documents 

Presentation Apps 
Adobe Voice 
Explain Everything 

Create narrated 
presentations or 
explanations that can 
be accessed by 
students outside 
class time (flipped 
classroom) 

Create presentations for 
academic conferences and 
other professional 
meetings. 
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progressed through the institute, the goal is to help them further integrate 
mobile technology so that the benefits are transformational, as opposed to 
simply transactional. 

Immediate Impact and Future Implications 

At the end of the year-long institute, faculty participants submitted their 
final report, reflecting on their institute experience with a specific focus on 
what worked, what didn’t, and what next. Here are a few select quotes 
(italics added for emphasis):  

 
1. The most valuable experience involved taking the time to learn 

about new apps (e.g. Google Hangouts) and crafting learning 
outcomes for my blended course that would directly implement 
these apps. 

 
2. I would strongly encourage other faculty/staff colleagues to utilize 

the iPad as a complementary learning device that offers remarkable 
possibility for engaging students. 

 
3. The most valuable for me was having a community of faculty 

together in one place to think about how to practically utilize 
technology in our work for the benefit of students.  

 
4. The most valuable aspect of the institute was having my eyes 

opened to what is available.  
 
As evidenced in this feedback, faculty participants noted several 

important themes about the institute. First, they appreciated having time 
set apart to learn about mobile technology (1). Since research, service, and 
teaching constantly vie for faculty’s limited time, the institute provided 
faculty participants institutional support and permission to take time to 
learn new technology to improve their trade as educators. Second, they 
learned in a community with other colleagues (3). In the last decade or so, 
faculty learning communities (FLCs) have proven to be one of the most 
effective strategies for faculty to grow as practitioners, and the institute 
essentially served as such a community (Cox & Richlin, 2004; Wenger 
1998). Third, their learning led to understanding practical ways to 
implement mobile technology in their teaching and administrative contexts 
(1, 2, 3). Like other adult learners, faculty participants are most interested 
in learning that have immediate impact to their work, so the institute is 
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designed for direct relevance and impact for the participants. Finally, the 
institute experience opened up new ways of thinking and possibilities 
about how to implement mobile technology (2, 4). One of the most 
rewarding aspects of the institute is seeing participants undergo a 
transformation, some who started as skeptical and ended as evangelical 
regarding mobile learning. 

MLI serves as a small, yet important, intervention, providing faculty an 
opportunity to learn, experience, and develop fluency and strategy around 
mobile learning. Given the initial success of MLI, our next step is to focus 
on expanding the initiative to other parts of campus. However, like most 
universities in recent years, our institution is faced with resource 
constraints, so scaling our initiative must be done in a way that is strategic 
and sustainable. In particular, we propose three basic principles that can 
guide the continued development and growth of our institute.  

First, the institute will need to focus on added pedagogical and 
practical value for faculty and academic units to buy-in. In other words, 
stakeholders, including faculty who are investing their time and 
administrators who are funding the initiative, need to see immediate and 
tangible benefits when employing mobile technology. For faculty, does 
participating in the institute translate into reducing or optimizing their 
workload because mobile apps help them do something quicker, better, or 
easier? In short, the addition of technology alone is not enough; it must be 
deployed purposefully and meaningfully to achieve greater results. 
Participants take what they learn at MLI and apply it in their teaching and 
administrative contexts, hopefully resulting in improved experiences, 
learning, and productivity. We administered anonymous pre-institute and 
post-institute surveys to measure what impact, if any, participating in the 
MLI had on faculty in terms of their knowledge, confidence, and 
satisfaction with mobile technology use. In the pre-institute survey, 80% 
of the faculty indicated that they were “novices” when it came to using 
mobile technology in their teaching and administrative contexts. In the 
post-institute survey, 100% of the faculty indicated they were either 
“semi-expert” or “expert” when it comes to leveraging mobile technology 
in their work as faculty. While the evidence is anecdotal, it still speaks 
volumes about how the MLI experience positively influences faculty’s 
confidence and overall perception about their ability to effectively 
implement the use of technology.  

Second, we will need to align the institute to campus mission and 
priorities, namely student success, teaching effectiveness, and technological 
stewardship. We have been collecting participant feedback from our first 
MLI, and it has provided us valuable insight about the initiative’s 
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effectiveness and impact. We plan to extend our assessment strategy by 
doing focus groups regarding the use of mobile technology to improve 
teaching and learning. When a mobile learning initiative addresses campus 
concerns head-on and is supported by data, it invites attention, allies, and 
hopefully, administrative support and resources from the top.  

Finally, we will continue to work with central IT to ensure that the 
wireless network in the classroom and throughout campus will remain 
strong and robust to support the proliferation of mobile device use. For 
mobile learning to become more widespread at any campus, IT will need 
to bolster the wireless infrastructure as well as prepare to support hardware 
problems, such as device malfunction and troubleshooting.  

The potential benefit of a mobile learning faculty development institute 
is incalculable, and TLCs should not leave the important task of forging a 
mobile learning strategy on their respective campuses to others. Like most 
disruptive innovations, mobile devices and their impact on learning will 
not be fully understood or valued until it becomes common practice. 
Rather than waiting for the dust to settle, campuses waiting on the 
sidelines should begin to take small steps and get involved immediately, 
such as starting a mobile learning institute. The sooner a campus 
establishes a culture for mobile learning, the sooner it will be able to 
identify best practices and address some of the barriers and roadblocks. 
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’APPY HOUR:  
BUILDING A FACULTY PROFESSIONAL 
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Abstract 
 
Based on faculty feedback, our Instructional Design team has worked to 
create a series of workshops for faculty who teach in our tablet program. 
These workshops focused on a theme, and different faculty and staff were 
invited to present on the applications they use that fit the theme for that 
workshop.  

Our tablet program has served 5000 students, and over 100 faculty 
have participated. The faculty have previously participated in a semester-
long cohort, and a week-long summer institute to learn how to use their 
tablets and develop their courses. These additional workshops are so 
faculty can continue to learn about new applications and/or become 
experts in the applications they currently use. 
 
Keywords: apps, faculty, instructional design, iPad, professional 
development, tablet, training, workshops 
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Background 

Fresno State’s DISCOVERe Program 

California State University, Fresno (Fresno State) runs a tablet program 
for faculty and students. This year, 144 faculty and approximately 5000 
students will participate. The faculty go through rigorous training to 
prepare them for the upcoming semester. They spend the previous 
semester in faculty learning communities (FLC), learning how to use their 
devices and making sure all their core application accounts are set up (we 
recommend the use of Blackboard [our learning management system 
(LMS)], Google Apps, Office 365, Socrative, and Nearpod). At the 
completion of that semester, they spend an intensive one week together 
developing materials for their own courses. Although faculty have their 
choice between an Apple iPad, Microsoft Surface, or Samsung Galaxy, 
most faculty have chosen an iPad (74% iPad, 19% Surface, and 7% 
Galaxy, according to our faculty poll). 

Our tablet program is pretty far reaching. Faculty range from science 
and technology to humanities courses, and from brand-new tenure track 
faculty to those who are near-retirement. Currently, our faculty have to be 
recommended by their department chair or dean to participate, but it may 
be more open in the future. Faculty and students are given the choice 
between a Microsoft Surface Pro, and Apple iPad, so it is possible to teach 
a course filled with multiple device-owning students. Right now, we offer 
a grant for students to purchase tablets, which covers nearly all the cost of 
the tablet. In the future, that may not be the case. We anticipate, in the 
future, students being able to bring their own devices; ranging from cell 
phones, to tablets, to even computers. 

This is the second full year of our tablet program. Over the first year, 
research found that students save approximately 58% on course materials 
over non-tablet courses (Fresno State, 2015). In addition, faculty have 
mostly switched to open educational resources (OERs) and/or low cost or 
free electronic resources (instead of traditional high cost textbooks). Since 
all students now have unlimited Internet access (comes with the tablet), 
faculty do not have to worry about students having access to the course 
materials. 

Research has also shown that students enrolled improve their overall 
grades by half a letter grade (Fresno State, 2015). 

Some of the goals for our tablet program are to first work on engaging 
the complex and evolving learning styles of our students, develop their 
technology skills to enhance career development, and reduce the cost of 
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books and materials for the students. In doing so, we hope to create an 
environment where learning can take place anytime, anywhere. 

Current Training for Faculty 

Faculty previously had two opportunities for tablet training. The first is a 
semester-long FLC that they are required to participate in. The semester-
long FLC typically meets between five and six times over the course of the 
semester before the semester in which faculty are scheduled to teach their 
first DISCOVERe courses. In this FLC, faculty are introduced to some 
popular tablet applications (apps) used by previous DISCOVERe faculty 
members. These apps have different functions, ranging from lecturing and 
time management and back to attendance. The main purpose of the FLC is 
to get faculty comfortable with using their tablet.  

The second tablet training opportunity faculty have is during the 
Summer Institute. During our Summer Institute, faculty work on 
redesigning their courses to encourage tablet use, and to make the 
curriculum more interactive and collaborative. The Summer Institute is 
also a place where faculty can meet other faculty from across the campus 
and share ideas. Faculty are required to leave the Summer Institute with a 
redesigned syllabus and a plan for their newly designed tablet course. 

Proposed Additional Training 

At the end of the Summer Institute, faculty are connected with the 
members of our Instructional Design (IDs) team. Our IDs work to help 
faculty discover pedagogical best practices and new methods of teaching 
to ensure student success. As a member of the Instructional Design team, 
part of our job duties is to respond to faculty feedback and make sure the 
DISCOVERe program continues to evolve. 

One major feedback our faculty gave was that they would be interested 
in having regular app-sharing sessions with other faculty to keep their 
skills up and learn new ways of using their tablets. Before our ‘Appy Hour 
program, we did not offer training for faculty beyond the FLC and 
Summer Institute.  

Our campus offers a DISCOVERe Hub (The Hub), which is available 
to faculty and staff, but mostly serves students. The Hub is a paw-print 
shaped series of tables, where faculty, staff, and students can go for 
DISCOVERe-related questions and comments. The Hub is located 
centrally, in the library on campus, and it is open to all campus employees, 
students, and community members. In August 2015 alone, The Hub served 
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over 1,500 students, 300 faculty/staff, and 200 community members. The 
Hub is staffed by student guides; each guide has completed over 100 hours 
of training, focusing on customer service, technology, and application 
training (Fresno State, 2015). The student guides are able to run 
impromptu training sessions for specific apps at the Hub itself, but can 
also host classroom sessions at the request of faculty. They also hold 
regular app training sessions for students during the week, but are also 
open for drop-in appointments. It works well for what it does; last year, 
over 80% of service requests were solved in under five minutes. However, 
it is mostly geared for enhancing already-existing knowledge and for quick 
on-the-spot type trainings. The Hub area is also noisy, and although it is 
beautifully designed with collaborative work spaces, it would be hard to 
run a larger training workshop there. The DISCOVERe faculty wanted a 
separate space, where they can interact without students, to learn about 
new apps and ask questions to enhance their existing knowledge. 

Workshop Details 

To respond to faculty feedback, our instructional design team put together 
‘Appy Hour, a tri-weekly mini-training workshop featuring tablet-specific 
apps. We use a different theme each time (our themes included things like 
productivity, collaboration, quizzing, etc.), so faculty can pick and choose 
the weeks that apply to their interests or needs. ‘Appy Hour ran for 
actually two hours, and had stations set up almost similar to a vendor faire. 
We invited both faculty and staff to attend and present on their favorite 
apps and tips for using their tablet (as long as they fit into the theme). 
Faculty were able to move from station to station and spend as long or as 
little time as they would like with each person.  

The primary goal of the workshops was to create a space for faculty to 
feel comfortable asking questions about and experimenting with new 
applications for their courses. Using the ADDIE instructional design 
model, our instructional design team worked to create ‘Appy Hour 
sessions to achieve this goal. 

Analysis 

We used faculty feedback from our summer institute and regular faculty 
meetings to design the workshop. As part of the tablet program, our 
faculty are required to keep in touch with one of the members of our 
instructional design team throughout the semester, so we collectively 
know the kind of applications and proficiency level of our faculty.  
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We also currently hold faculty training sessions on other topics (LMS 
focused, mostly), so we know the days and times our faculty are more 
likely to attend. We scheduled four sessions, one every three weeks, 
during the Fall 2015 semester. 

Design 

For our first ‘Appy Hour, our theme focused on productivity applications. 
These are the ones that are typically most asked for. Our faculty expressed 
interest in to-do list style apps and calendaring style apps in the feedback, 
so we started with those. Since it was our first session, I invited student 
guides from The Hub to present, and our IDs presented as well. Since it 
was our first session, we did not invite faculty to present, but only to 
attend. That changed with our future sessions. 

We decided to utilize our current office area. We have an open lobby 
with tables and chairs, and posted a map at the entrance of our lobby. The 
map included the app title and a brief overview, and where it was located 
in our lobby. We encouraged faculty to hop from station to station, 
allowing them to choose the apps they were most interested in. We also 
allowed faculty to drop in, and leave, as they pleased, over the course of 
the two hours.  

Our ID team did not put any parameters on the style of presentation, 
but we set up computer stations for our presenters. Participants were 
encouraged to bring their tablets and follow along throughout the 
presentation. We also had an area for faculty to sit and reflect, both 
individually and collectively. 

Development 

Our instructional design team was available to help any presenters or 
participants with any issues they may have with setup. Beyond that, the 
application presentations were dependent upon the individual presenters. 
We had a variety of technology available (working computer labs with 
projecting, large external monitors for computer/tablet hookup, etc) and 
space in our faculty organization on our LMS for electronic handouts. 

Implementation/Evaluation 

In Fall 2015, we held three ‘Appy Hour workshop sessions. Our first 
‘Appy Hour session only had one faculty participant. We had to switch 
formats, and instead of the participant moving around, we chose to have 
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the presenters move to her. She was not a current DISCOVERe faculty, 
which was interesting, but instead was looking for a calendaring app to use 
personally. She seemed most interested in Evernote, which one of our 
student guides was able to chat with her about. She reported that she heard 
of our session through the e-mail that was sent to the faculty the week 
prior.  

Our second ‘Appy Hour session was more successful. Our theme was 
on Quizzing apps, and only our ID team was scheduled to present. Over 
the course of the two hours, faculty came in and were able to hear about 
Socrative (an in-class quiz app), Nearpod (a quiz app that doubles as a 
lecture tool), Kahoot (a gaming quiz app), and Blackboard Quizzes (our 
LMS quiz app). Even though the attendance was still low, faculty shared 
their experiences using some of the apps, and were able to connect with 
other faculty to share ideas. The session turned into a brainstorming 
session of sorts, which worked out really positively. Faculty reported 
being excited about the opportunity, and asked about future sessions.  

The third session’s theme was on scheduling. Since it was at the end of 
the semester, faculty were focused on creating their next semester plans 
and were looking for some inspiration. We included the apps: Trello (a 
productivity/to-do list app), Diigo (an app that allows to save and annotate 
website information), Remind 101 (an app that lets you send text messages 
to students), Asana (an app that helps schedule group work) and Google 
Keep (a Google notetaking app). More faculty came at the beginning of 
this workshop session, rather than previously when faculty would show up 
throughout the session, which was helpful since we were able to run the 
workshop as designed.  

Since there were less than a dozen faculty at each session, we asked for 
verbal feedback as the faculty were leaving the session, rather than having 
faculty fill out an evaluation form. 

Conclusion 

Overall, ‘Appy Hour was not considered successful. We only managed to 
attract more than a dozen faculty, and the resources needed to sustain the 
workshop series were too high for the number of faculty reached. We are 
currently brainstorming other ways to help our DISCOVERe faculty stay 
current, one of them being to create a third required training session that 
happens a year or so after the completion of the first DISCOVERe course.  

Although our faculty recognize that constant training updates are 
necessary to keep fresh in the classroom, training sessions are sparsely 
attended. Faculty report wanting to attend sessions, but also report 
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sessions not being available. Our ID team is also working on more 
effective ways of advertising training sessions for faculty, and creating 
online, self-paced training sessions. 
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Abstract 
 
This paper compares student and staff perspectives on a large iPad 
deployment for taught postgraduate students in the Faculty of Business of 
a large UK research-intensive university. Existing literature on iPads in 
Higher Education (HE) suggests that there are differences in how staff and 
students perceive the impact of iPads on their teaching and learning 
respectively, but there is little evidence to support this indication because 
most studies focus on either the staff or student perspective, not both.  
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Our study builds on prior work within the faculty and the institution, 
including an iPad pilot with all years of undergraduate students in the 
Faculty of Biological Sciences (Morris, Ramsay, & Chauhan, 2012), the 
findings of which suggested that the device had academic use potential, 
but that students tended to focus on a small range of core uses. We 
adopted both qualitative and quantitative research approaches to the 
evaluation of our project, conducting online surveys of academic teaching 
staff and students towards the end of the teaching period (Spring 2015) 
followed by focus groups. In this paper, we report on the survey results. 
We asked similar questions of both groups to facilitate comparison, and 
aligned questions to the SAMR (substitution, augmentation, modification 
and redefinition) model categories (Puentedura, 2006).  
Our results echo existing literature in some respects: students and staff 
tended to make frequent use of a relatively narrow range of functionality, 
primarily in the S and A categories of the SAMR model. However, 
students engaged more with their iPad and were more positive about the 
impact of it on their learning experience than other studies have suggested, 
perhaps because a large number of our students had used a tablet 
previously and they were given, not loaned, the iPad for their whole 
programme, making an investment in learning the technology worthwhile.  
The comparison of staff and student perspectives confirms and expands on 
a significant gap in perceptions. This study contributes to the development 
of an evidence base on this issue. We conclude by offering suggestions on 
how this gap might be bridged, which is one of the long-term objectives of 
our iPad project. 
 
Keywords: iPads, digital learning, technology implementation, usability 

Introduction and Institutional Context 

This paper compares student and staff perspectives on a large iPad 
deployment for taught postgraduate students in the Faculty of Business of 
a large UK research-intensive university. There is senior level institutional 
support for innovation in blended learning and technology integration in 
teaching.  

Over the past four years, Leeds University Business School (LUBS) 
has run several different tablet projects. The first project ran in 2011 and 
involved student volunteers on one taught postgraduate programme using 
a variety of tablet devices across a single semester. The feedback from this 
project highlighted a preference for a larger screen tablet and specifically 
for the iPad due to its usability and likeability, with a clear indication that 
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students thought access to the devices enhanced their learning (Forsans, 
2013). The school encountered various support issues during this project, 
such as the need for an enhanced Wi-Fi network within the school 
premises and the need for one device to be used by all students. This 
would ease support and enable academic staff to begin to embed the 
device into the curriculum without the fear of trying to support multiple 
platforms simultaneously. This led us to adopt a HYOD (‘here’s your own 
device’) policy and ‘gift’ the iPads to the students. In 2012, the school 
went ahead with a second deployment to all staff and students on one 
taught postgraduate programme, expanding this to two programmes the 
following year. 

In 2014, the decision was taken to expand the deployment to all full 
time academic teaching staff and students on all taught postgraduate 
programmes within the school. One hundred seventy-four iPads were 
provided to staff in January 2014, and 1,145 provided to the incoming 
cohort of students during induction in September 2014. The project was 
delivered by the Faculty Blended Learning team of two learning 
technologists, with two academic digital leads. To assist with the 
deployment, each of the six academic divisions in the school appointed an 
academic staff iPad champion and we also had a team of 10 student iPad 
champions, recruited from the incoming taught postgraduate cohort, to 
provide face-to-face and online support for the student body. 

The main objectives of the project were twofold: to enhance the 
student experience and to provide an environment which would facilitate 
pedagogic innovation by teaching staff. The previous tablet projects 
conducted in LUBS emphasised the need for the academics to have access 
to the devices before the students arrived in order to build staff digital 
literacies and provide time for staff to consider integration into teaching, 
where pedagogically appropriate. Staff support and training were provided 
through workshops, one-to-one training sessions, and via a faculty-specific 
website containing case studies and examples of best practice. However, it 
is worth noting that no minimum expectation was set by the school around 
iPad use and we wanted the use to be organic rather than prescribed. It is 
therefore not a surprise that the results of our evaluation have highlighted a 
mixed adoption of the devices within the classroom setting (see Figures 
16.1 and 16.2 in the Results and Analysis section).  

We adopted both qualitative and quantitative research approaches to 
the evaluation of the iPad project, conducting online surveys of both staff 
and students. So far, we have followed up the student surveys with focus 
groups and plan to follow up with staff interviews in the next academic 
year. In this paper, we report on the survey results.  
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As mentioned previously we adopted a HYOD policy, under which 
students were given the latest iPad model (iPad Air) to keep. The devices 
were unmanaged and given to the students boxed by the supplier to help 
make clear the relationship between the physical device and the use within 
the classroom. Students were required to sign a student contract which 
outlined examples of use, what was appropriate behaviour and usage, and 
where to go for technical and user support and app advice. 

Literature Review 

As Nguyen, Barton, and Nguyen (2015) acknowledge in their systematic 
literature review on iPads in Higher Education (HE), evidence regarding 
student and staff perspectives on the impact of iPads at university is 
limited and inconclusive. This study contributes to the literature in the 
following ways. Firstly, many of the existing studies are exploratory 
investigations of short pilot programmes with students being loaned iPads 
to use over a single semester—there is a dearth of findings collected over a 
whole academic year (Nguyen et al., 2015). Secondly, our implementation 
of iPads was for students’ entire programme, and the iPads were given to 
them, rather than being on loan, which may have affected their perceptions 
of the device. Thirdly, most studies focus on either student or staff 
perspectives of iPads. However, we evaluated the first year of iPad use 
across LUBS at the same time (towards the end of the programme of 
study, after teaching was completed) for both staff and students, and 
designed the surveys so that similar questions could be asked of both 
groups, to facilitate comparison and contrast of the responses. Fourthly, 
our iPad implementation was for postgraduate taught (masters) students 
across the business disciplines, a group which has not been a focus of the 
extant iPad literature. 

Students’ Uses of iPads 

A range of iPad uses by students has been recorded in the literature, not 
surprisingly given the device’s versatility has been one of the primary 
reasons for piloting or full adoption by HE institutions. Nguyen et al. 
(2015) suggest diverse potential iPad uses from the existing literature: 
note-taking, highlighting and annotation, taking pictures, creating and 
delivering presentations, collaboration and productivity uses such as 
calendar and email. In Kinash, Brand, and Mathew’s (2012) study in 
Australia, regarding uses in class, 41% of the students in the iPad pilot 
used Blackboard Mobile Learn (i.e., their Virtual Learning Environment 
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[VLE] app), clearly a use focused on study, but 36% used Facebook, 20% 
Wikipedia, and 18% Twitter. In the study it is not clear whether there were 
educational purposes to these social media uses, but it is reasonable to 
assume that not all the activity was on-topic! Outside class, Facebook, web 
surfing for pleasure and study, accessing Blackboard Mobile Learn, and 
email were the most popular uses.  

These findings are echoed in Souleles, Savva, Watters, Annesley, and 
Bull (2015), in which study social networking and 'utility' uses such as 
email and calendar were more common than discipline-specific uses for 
the art and design students subject to the pilot, and in the medical students' 
use of iPads reported by Stringer and Tobin (2012). In that study, 73% of 
students reported using the iPad to access course materials, while 50% 
reported using it in class for accessing materials and taking notes. In 
Morris et al. (2012), students reported high use of Soundnote to make 
lecture recordings synchronised with their notes. There is an implication in 
the literature that student use of iPads is relatively focused on a few core 
uses, both educational and non-educational, rather than experimenting 
with the full spectrum of purposes to which the iPad can be put. These 
potential and actual uses informed the question options in our staff and 
student surveys. 

Student Perspectives on iPads' Impact on Their Learning 

A number of studies in a range of different disciplines and institutional 
contexts highlight similar themes regarding students’ views on iPads for 
learning. Kinash et al. (2012) show that the majority (51%) of their 
undergraduate student survey respondents in an Australian university were 
neutral regarding whether the iPad had improved their learning. Forty-two 
percent of respondents to their survey agreed the iPad motivated them to 
learn, but 32% were neutral regarding this aspect. Their qualitative 
findings suggest a spectrum of perceptions, from the idea that the iPad 
helps them to be more efficient in their learning, to concerns around being 
distracted from learning by it at the other extreme. This positive or neutral 
student attitude, tempered by fear of distraction is also reported by Nguyen 
et al. (2015). The art and design students interviewed by Souleles et al. 
(2015) had similarly neutral feelings about the iPad’s contribution to their 
learning. However, in contrast, in a multidisciplinary US study by 
Rossing, Miller, Cecil, and Stamper (2012), the students had more positive 
perceptions of the iPad’s impact on their learning compared with their 
engagement.   
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In a study with all levels of undergraduate biological sciences students 
at our own institution (Morris et al., 2012), respondents were again largely 
positive about their device. Sixty-seven percent of respondents agreed that 
the iPad enhanced their ability to study effectively, and 96% found it easy 
to use. However, year 2 and year 3 undergraduate students were more 
likely to retain their existing (pre-iPad) study strategies. The idea of 
embedded strategies is interesting given that our students had completed 
undergraduate studies successfully, in order to be admitted on our masters 
programmes, and therefore might have embedded strategies that the iPad 
would not affect. Stringer and Tobin (2012) reported on their students’ 
perceptions within a medical school context in a US ‘Ivy League’ college, 
where 52% of respondents felt that the iPad was helpful for learning 
course materials, but 23% stated they found it unhelpful. 

Wardley and Mang (2015) conducted a series of surveys of participants 
in iPad course pilots in a Canadian institution. The themes they highlight 
in the responses are benefits such as practicality, portability, and 
convenience of the device; the power of all having a single device and 
platform, which allowed collaborative uses and further pedagogic 
integration in class than would have otherwise been possible with a BYOD 
(Bring Your Own Device) strategy; and the strength of the iPad in making 
it easy to access course content and other materials. Rossing et al. (2012) 
identify the additional strength that the iPad can adapt to different learning 
styles by use of different apps enabling visual, text, and auditory delivery 
channels.  

Murphy’s (2011) literature review and studies by Morrone, Gosney, 
and Engels (2012) and Souleles et al. (2015) are consistent in terms of the 
student perceptions of iPads they reported, as well as a summary of an 
iPad pilot in a US business school by Baldwin, Settlage, Schmidt, Tanner, 
and Wollscheid (n.d.). In Murphy (2011), the role of the iPad in content 
generation and surfacing research material, as well as productivity 
enhancement are highlighted. In Souleles et al. (2015), students identified 
the range of potential uses as being a key strength of iPads. This flexible 
range of uses is echoed by Nguyen et al. (2015), with the cautionary note 
that there is very limited evidence regarding actual impact on learning 
outcomes or performance of students.  

However, some negative student perceptions were also identified in 
Wardley and Mang (2015), including the potential to be tempted into off-
topic use of the iPad, and concerns that the device technology would soon 
be out of date. Morrone et al. (2012) identify that there is a student 
learning curve for educational, as opposed to general, use of the iPad, 
including getting to grips with specialist apps, and that for some uses, a 
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laptop may have superior functionality and power compared with an iPad. 
There were a small number of students reported in Baldwin et al. (n.d.) 
who felt that the iPad was burdensome in terms of the extra learning curve 
it required them to follow, compared with more traditional deliveries of 
modules. This may be an explanation for why the majority of students 
surveyed in the various studies focused a small number of core, frequent 
uses for the iPad. 

Staff Perspectives on iPads' Impact on Teaching and Learning 

Nguyen et al. (2015) summarise the main themes of the literature with 
regard to staff views on iPads, as interest tempered with scepticism about 
the transformational potential of iPads for teaching and learning. While 
many staff surveyed or interviewed can see potential uses such as 
facilitation of collaboration and motivational aspects of iPad use in their 
teaching, they have concerns about distraction potential, inequality of 
student access, and how to make best use of iPads pedagogically. 
Aiyegbayo (2014) investigated staff iPad use at a UK university by survey 
and interviews. Approximately half of the staff respondents to the survey 
used their iPad in teaching, and half did not. The main barriers identified 
by those not using the device in teaching were a lack of understanding of 
how the device could be used, a preference for other devices such as 
laptop or desktop PC, limited pedagogical support, and concerns that, as 
students at the institution did not have iPads and might be using a range of 
devices and platforms, use in teaching would disadvantage students.  

Baldwin et al. (n.d.) summarised the principal issues for staff surrounding 
iPad implementation in a US business school context as relating to a lack 
of time, a steep learning curve for staff before they could use the device in 
class, the risk of technological failure or negative impacts on promotion or 
student evaluations of piloting the device, and the need for senior support 
and peer role models and examples. Also, a lack of engagement in some 
quantitative disciplines was cited as an encouragement to adopt the iPads 
as a means of encouraging further engagement. Even teaching staff at a 
distance learning university, the UK Open University (Kukulska-Hulme, 
2012) perceived mobile learning as not core to their course delivery, and 
requiring an insurmountable amount of time and effort to get to grips with, 
indicating that these perceptions may be pervasive in the higher education 
sector, and not dependent on the individual institutional context and goals. 
Aiyegbayo (2014) uses the SAMR (substitution, augmentation, modification, 
redefinition) model (Puentedura, 2006) as a framework for considering 
staff iPad uses, and indicates that uses at the conservative end of the 
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spectrum (S, A) are far more common than those at the radical end (M, R). 
Nguyen et al. (2015) similarly comment that discipline-specific iPad uses 
in HE are rare at present. 

Staff vs. Student Perspectives 

Given the range of different disciplines, institutional contexts, and 
research methodologies so far employed to elicit exactly how and why 
iPads could (and/or should) be utilised in a HE setting, it is not surprising 
that there are mixed messages for those who may be considering this 
approach in their own institution. Therefore, our study sought to address a 
fundamental gap in current understanding by bringing together both staff 
and students and asking “What is the impact on student education of a 
HYOD strategy for an entire cohort?” and “What are the different staff and 
student perceptions of this impact?” 

Methodology 

Online surveys were used to gather both quantitative data (closed-ended 
questions) and qualitative textual data (open-ended questions). Attitudinal 
questions were measured using a five-point Likert scale. Questions in both 
staff and student surveys were either the same or as similar as possible 
(taking into consideration the different roles within the classroom) to allow 
for comparison across the different groups. Furthermore, questions 
focusing on iPad use were intentionally aligned to the SAMR model 
(Puentedura, 2006) of technology integration. The surveys, which took 
approximately 15 minutes to complete, were created using the Bristol 
Online Surveys platform and responses were collected during May-July 
2015. The survey questions are reproduced in Appendices 1 and 2. 

Results and Analysis 

Context 

From our online surveys, we received 200 student responses out of 1,145 
possible students (17% response rate, 77 male and 123 female respondents). 
For staff we received 44 responses out of a possible 174 (25% response 
rate, 18 male and 26 female respondents). Student respondents were from 
a broad range of programmes (n=25) and represented all six academic 
divisions within the school. Similarly, all divisions were represented in the 
staff responses with numbers of respondents roughly equating to the 
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proportional size of the division. Prior to LUBS issuing devices, 52.5% 
(n=105) of students reported owning a tablet device and a further 37% 
(n=74) reported having used one. In comparison, 43.2% (n=19) of staff 
reported owning a tablet device and 18.2% (n=8) reported having used 
one; leaving a much higher percentage of staff vs. students (38.6% vs. 
10.5%) reporting having never owned or used a tablet device before. 

Ease of Use 

When asked about ease and enjoyment of iPad use, there was a positive 
response from both groups; 96.5% (n=193) of students and 95.5% (n=42) 
staff agreed or strongly agreed that the iPad was easy to use and 95.5% 
(n=191) of students and 90.9% (n=40) of staff agreed or strongly agreed 
that the iPad was enjoyable to use. It was felt by the research team that this 
consistent response provided a strong foundation for comparing adoption 
strategies between staff and students as it appears there were no immediate 
technical and/or emotional barriers to iPad use. 
 

Student Usage 

Rather than focusing on simply whether or not certain functions had been 
used by students during their time in the classroom, students were asked to 
comment on the frequency of usage. Example tools and functions listed 
were aligned to the SAMR model (Puentedura, 2006). However, the open-
ended questions in the survey drew out additional uses. In contrast, staff 
were asked about how often they had encouraged or directed students to 
use their iPads for certain functions (as opposed to for what the staff had 
used their own iPads) within the classroom. Functions such as note taking, 
document reading, document annotation, file sharing, and mind-mapping 
were considered to be good examples of using technology to provide tools 
for substitution and augmentation of current practices. Photographing 
information, interactively voting, completing online activities, accessing 
subject specific news and communicating via social media were examples 
of using technology to modify and redefine the learning experience.  

Figure 16.1 shows the frequency with which students used the iPad as 
a substitution and augmentation tool, compared with the frequency with 
which staff actively encouraged students to do so. It is evident from the 
findings that students used these tools much more frequently than just in 
response to staff prompting. For example, 99% of students report using 
their iPad to read documents in class, however, only 70.5% of staff asked 
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students to work in this way and with much less frequency than reported 
by the students themselves. Similarly, 92.5% of students used their device 
to annotate documents at least a few times during the year, compared to 
just 54.5% of staff who encouraged this functional use. 

These results would indicate that students are not reliant on staff 
providing an academic lead; that there is a high level of self-governance 
with respect to iPad usage within the classroom. As expected, and in line 
with previous studies, students report using the iPad for basic 
‘substitution’ functions, such as to take notes and to read and annotate 
documents, with much higher frequency than other functions.  

Figure 16.2 shows the frequency of functions considered to be either a 
modification or redefinition of the learning experience. As with the 
previous figure, students reported a higher frequency of usage than 
equivalent staff requests across all functions and tools. For example, 79% 
of students used their iPad to communicate via social media in class at 
least a few times during the year, whereas only 36.3% of staff reported 
instances of encouraging students to do this. This could be attributable to 
some of the student use being off-topic and the iPad therefore distracting 
students, as suggested in the literature. However, in the student survey 
responses, while 59% of students strongly agreed or agreed that the iPad 
helped them to concentrate in class, 55.5 % strongly agreed or agreed that 
the iPad distracted them when they should have been learning. Clearly, 
views on distraction by the iPad are mixed, and in the student focus groups 
the point was raised that the smartphones owned by nearly all students are 
as or even more distracting than an iPad. An alternative explanation is that 
students are often taking the initiative with using these tools and functions 
to support their own learning experience. This second explanation appears 
to be supported by responses to other questions relating to on-topic iPad 
uses on the staff and student surveys. For example, 54.6% of staff 
prompted students to access subject specific news during class over the 
course of the year, yet 96% of students reported doing so.  

It is notable that the frequency of use of tools considered to be either a 
technological substitution or augmentation (SA) of the SAMR model (as 
depicted in Figure 1) is generally higher than those at the MR end of the 
spectrum. 
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Staff vs. Student Perspectives 

Figure 16.3 compares the different staff and student perspectives on the 
impact the iPad has made to their learning and teaching environment. Very 
high numbers of staff and students agreed or strongly agreed that the iPad 
allowed them to access resources more easily (90.9% and 96.5%, 
respectively). However, there were large differences in other aspects of 
their experiences. Students generally agreed that teaching was more 
interactive with iPads in the classroom (69%), yet less than half the staff 
surveyed agreed with this statement (45.5%). Similarly, group work was 
considered to be more interactive by more students than staff (68.5% vs. 
36.4% agree or strongly agree). Interestingly, a high proportion of students 
agreed that the iPad allowed them to learn more flexibly (86.5%), whereas 
only 47.7% of staff agreed that they could teach more flexibly using this 
technology.  

One possible explanation for these differences is that staff felt that the 
iPad was primarily for student use, and that staff use of iPads was 
secondary to student use in its importance. However, as explained in the 
introduction, one of the objectives of the project was to provide conditions 
to encourage pedagogic innovation, and this is the main reason why staff 
were given their iPads well in advance of the students arriving. An 
alternative explanation, and one discussed by Aiyegbayo (2014) and 
Baldwin et al. (n.d.), is that staff time is limited and therefore fuller 
exploration and integration of iPads into teaching may take longer than 
one academic year.  
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Discussion 

In many ways, our findings support the current literature in terms of types 
of use iPad technology offers to students and staff within an HE setting. 
However, this discussion focuses on a number of key points that have not 
yet been fully explored in the current literature and are worthy of 
consideration, particularly for those contemplating a similar iPad 
deployment project. 

Student Use of iPads 

Similarly, to the findings of Kinash et al. (2012) and Morris et al. (2012), 
our students were found to be using a few, core functions/applications 
heavily that were predominately providing a technology substitution or 
augmentation to their previous learning techniques. There was a relatively 
lower frequency of uses that could be considered a modification or 
redefinition of their learning experience. However, in comparison to 
previous studies, overall there do appear to be higher levels of student 
engagement with the iPad technology. One explanation for this is that the 
students were postgraduates, as opposed to studies that have surveyed 
undergraduate cohorts (Kinash et al., 2012; Morris et al., 2012; Souleles et 
al., 2015), therefore the students are generally slightly older and may have 
an invested interest in becoming familiar with technology that is likely to 
be a part of their professional life. However, this explanation would 
contradict the findings of Morris et al. (2012) who suggested that final 
year undergraduate students had increasingly fixed attitudes and were less 
adaptable to using iPads as part of their learning experience. Another key 
differentiator with our project was the fact that the students were 
encouraged to use their iPad for the duration of their year-long programme 
of study, and., in addition, were allowed to keep their iPads beyond the 
end of their studies (i.e., iPads were given to the students). This may have 
given students an added incentive to engage with the technology and to 
experiment with the full functionality of the device. 

Student Perspectives on iPads’ Impact on Their Learning 

As previous studies have indicated (Nguyen et al., 2015), students were 
largely positive about the device as a technology; rating it highly in terms 
of ease and enjoyment of use. There were also positive indicators for the 
effect that the iPad has had on their learning experience, with many 
agreeing that it allowed their time in class to be more interactive and for 
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their learning as a whole to be more flexible. This finding is particularly 
interesting, given that other studies have produced rather mixed outcomes 
in this regard. It is conceivable that this progressive adaptation of the 
device as a tool to support learning has been made possible by the 
relatively high number of students reporting prior use or ownership of a 
tablet, thereby overcoming the potential barrier of lack of familiarity and 
exposure to the technology. 

Staff Perspectives on iPads' Impact on Teaching and Learning 

The outcomes of our staff survey reinforce the findings of many other 
researchers; that the technology itself is not a barrier but development of 
suitable pedagogies requires more targeted support from peers and blended 
learning specialists (Aiyegbayo, 2014; Alammary, Sheard, & Carbone, 
2014; Owens, 2012) to increase the range of uses exploited in a learning 
environment. This is particularly evident when aligning reported uses to 
the SAMR model (Puentedura, 2006), which highlights the relative lack of 
modification and redefinition of traditional teaching methods. However, 
we would hypothesise that given time, this may shift. This is because 
fundamentally changing teaching pedagogy presents a certain amount of 
risk to the member of staff leading the course. What if the technology 
fails? What if the students are not receptive to such new teaching 
methods? Therefore, we would suggest that such activities may be 
included first as supplementary to the central teaching strategy before staff 
are confident enough to completely replace more traditional teaching 
practices. This could be an interesting point to consider as part of a 
longitudinal study. 

Staff vs. Student Perspectives 

Although it is often implied that academic staff and students approach the 
use of iPads in a learning environment differently, there is currently a 
dearth of evidence to support this. Therefore, this study offers a new 
insight into the difference in staff and student perspectives of the impact 
iPads have made to their learning and teaching practices. The results show 
clearly that although both groups agree the technology is easy and 
enjoyable to use and that it can allow easy access of resources, there is a 
large gap in perception of the impact the iPads have had on the learning 
experience. Students are largely positive about the interactivity the device 
brings to the classroom and to group work as well as allowing them to 
learn more effectively. In contrast, staff do not perceive the interaction to 
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the same extent. This may be because they do not observe this activity 
(suggesting that is it student-led as opposed to relying on staff to 
encourage use) or possibly because their interpretation of ‘interactivity’ 
varies from that of the students. Although a gap between staff and student 
perceptions has not seemingly prevented students from taking the initiative 
and using their iPads to support their studies, even in the absence of 
direction from academic staff, we do need to understand the reasons for 
the gap, in order to address it and maximise the potential of iPads at 
LUBS. There may also be other explanations for the differences in 
perceptions that we have not considered; to understand this further will 
require in-depth focus groups with staff and students. 

Conclusion 

The focus of this study was to explore the impact of a HYOD strategy on 
the learning environment of an entire cohort of postgraduate students. 
More specifically, we set out to elucidate if the implied ‘gap’ hinted at in 
the existing literature between students and staff following the widespread 
implementation of such technology truly existed. Having established that 
there is indeed a large difference in perceptions of the impact an iPad can 
have on the learning experience, the question becomes, how do we begin 
to bridge this gap? We need to complete our focus groups in order to 
gather further in-depth information on this question, but we believe that 
the answer may lie in staff development. Although a range of training and 
support was offered to LUBS academic staff as part of the preparation for 
deployment, there is scope for further development in this area, with an 
increased focus on appropriate pedagogic integration of iPads as well as 
the device functionality, and time set aside for academic staff to work with 
the Faculty Blended Learning team on a one-to-one or small group basis to 
facilitate pedagogic development. Baldwin et al. (n.d.), reflecting on the 
iPad pilot at their business school, advise others that clear goals are needed 
for device pilots or full-scale implementations, time for staff development 
is needed, and that links should be made to accreditation and discipline 
standards or norms. We strongly agree with these recommendations. 
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Appendix 1 Student Survey 
 

‘O’ denotes an optional question, ‘R’ a required question 

Demographics  

1. Please select your gender R Male/female 

2. Please select your programme 
of study R 

 

3. Before I joined the course, I : 
(select which statement applies) 
R 

Owned my own iPad 

Owned my own tablet device (not an iPad) 

Had used an iPad but didn’t own one 

Had used a tablet device (not an iPad but 
didn’t own one) 

Had never used an iPad or other tablet 
device before 

General experience  

4. The business school has 
provided: (select which 
statement applies) R 

 

4.1 Clear information regarding 
collection of the iPad at the start of 
the year  

Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

4.2 Clear guidelines around ‘iPad 
terms of use’  
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4.3 Consistent wi-fi access  

The iPad is: (select which 
statement applies) R 

 

5.1 Easy to use Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

5.2 Enjoyable to use 

5. My iPad has provided the 
following benefits: (select 
which statement applies) R 

 

6.1 I can access resources easily Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

6.2 Classroom sessions have been 
more interactive 

6.3 Group work has been more 
interactive 

6.4 I have better access to learning 
opportunities when not in a 
classroom setting 

6.5 I can learn more flexibly 

6.6 I can learn more effectively 

Usage – where and how have you 
used your iPad 

 

6. Outside the classroom, I have 
used my iPad to: (select which 
statement applies) R 

 

7.1 Write or type notes Everyday/a few times a week/a few times a 
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7.2 Read documents month/a few times a year/never 

7.3 Annotate documents 

7.4 File share (e.g. Dropbox) 

7.5 Search the internet (including 
Google Scholar) 

7.6 Listen to music/audio podcasts 

7.7 Viewing/record videos 

7.8 Access the VLE 

7.9 Access e-books 

7.10 Access library resources 
including journal articles 

7.11 Access subject-specific 
news/apps 

7.12 Communicate via social media 

7.13 Check and send emails 

7.14 Video chat (e.g. 
Skype/Facetime) 

7.15 Complete assessments 
specifically designed for iPad (e.g. 
Flipboard) 

7.16 Complete assessments not 
specifically designed for iPad (e.g. 
essays/presentations) 
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7.17 Work with a group to complete 
an assessment 

7. Inside of the classroom, I have 
used my iPad to: (select which 
statement applies) R 

 

8.1 Write or type notes Everyday/a few times a week/a few times a 
month/a few times a year/never 

8.2 Read documents 

8.3 Annotate documents 

8.4 File share (e.g. Dropbox) 

8.5 Search the internet (including 
Google Scholar) 

8.6 Create mind maps 

8.7 Take photos or screen shots of 
information 

8.8 Be an interactive whiteboard 

8.9 Interactively vote  

8.10 Participate in a whole class 
online activity 

8.11 Give a presentation 

8.12 Used apps 

8.13 Access the VLE 

8.14 Access e-books 
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8.15 Access library resources 
including journal articles 

8.16 Access subject-specific 
news/apps 

8.17 Communicate via social media 

Are there any uses not mentioned in 
the above that you have felt are 
particularly relevant to your student 
experience? O 

Free text response 

Changes to learning styles  

8. Having an iPad has helped me 
to: (select which statement 
applies) R 

 

9.1 Learn course content Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

9.2 Participate in class activities 

9.3 Revise for exams 

9.4 Prepare for seminars 

9.5 Participate in seminar activities 

9.6 Prepare for assessed coursework 
(e.g. do the research for an essay) 

9.7 Complete assessments 

9. I believe that having an iPad 
has: (select which statement 
applies) R 
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10.1 Increased my motivation to 
learn 

Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

10.2 Helped me to concentrate in the 
classroom 

10.3 Been a distraction at times 
when I should have been learning 

10.4 Enhanced my learning 
experience 

10.5 Helped me to do better 
academically 

Training  

10. I received training and/or 
support during the year from: 
(select all that apply) R 

An induction event 

iPad champions 

Specific training during a lecture or class 
section for a particular module 

Through accessing LUBS specific web 
support resources (e.g. 
http://lubswww.leeds.ac.uk/tablet) 

Through accessing generic web support 
resources 

From business school staff 

11. Did you feel your training 
needs were met? R  

Yes/no 

If no, how could this have been 
improved? O 

Free text response 
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Academic engagement  

12. The use of iPads by the tutors 
was: (select which statement 
applies) R 

Consistent across all modules/occurred in 
most modules/occurred in some modules, 
but not in others/non-existent across the 
programme 

13. The best example of iPad use in 
class was: O 

Free text response 

14. My suggestion for improving 
iPad use in class is: O 

Free text response 

Digital skills  

15. I believe the iPad has 
significantly improved my: 
(select which statement applies) 
R 

 

16.1 Digital literacy Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

16.2 Academic skills 

16.3 Employability 
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Appendix 2 Staff Survey 
 

O denotes an optional question, R a required question 
 

Demographics  

1. Please select your gender R Male/female 

2. Please select your division R Accounting and Finance 

Economics 

International Business 

Management 

Marketing 

Work and Employment Relations 

Other 

3. Before I received a LUBS iPad, 
I: (select which statement 
applies) R 

Owned my own iPad 

Owned my own tablet device (not an iPad) 

Had used an iPad but didn’t own one 

Had used a tablet device (not an iPad but 
didn’t own one) 

Had never used an iPad or other tablet 
device before 

General experience  

4. The iPad is: (select which 
statement applies) R 
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4.1 Easy to use Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

4.2 Enjoyable to use 

5. My iPad has provided the 
following benefits: (select 
which statement applies) R 

 

5.1 I can access resources easily Strongly agree/agree/neither agree nor 
disagree/disagree/strongly disagree 

5.2 Teaching sessions have been 
more interactive 

5.3 Group activities in class have 
been more interactive 

5.4 I can teach more flexibly 

5.5 I can teach more effectively 

Usage – where and how have you 
used your iPad 

 

6. Outside of the classroom, I 
have used my iPad to: (select 
which statement applies) R 

 

6.1 Write or type notes Everyday/a few times a week/a few times a 
month/a few times a year/never 

6.2 Read documents 

6.3 Annotate documents 

6.4 File share (e.g. Dropbox) 
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6.5 Search the internet (including 
Google Scholar) 

6.6 Listen to music/audio podcasts 

6.7 Viewing/record videos 

6.8 Access the VLE 

6.9 Access e-books 

6.10 Access library resources 
including journal articles 

6.11 Access subject specific 
news/apps 

6.12 Communicate via social media 

6.13 Check and send emails 

6.14 Video chat  
(e.g. Skype/Facetime) 

6.15 Design and/or mark 
assessments specifically designed 
for the iPad (e.g. Flipboard) 

6.16 Design and/or mark 
assessments not specifically 
designed for iPad  
(e.g. essays/presentations) 
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7. Inside of the classroom, I have 
asked my students to use their 
iPad to: (select which statement 
applies) R 

 

7.1 Write or type notes Everyday/a few times a week/a few times a 
month/a few times a year/never 

7.2 Read documents 

7.3 Annotate documents 

7.4 File share (e.g. Dropbox) 

7.5 Search the internet (including 
Google Scholar) 

7.6 Create mind maps 

7.7 Take photos or screen shots of 
information 

7.8 Be an interactive whiteboard 

7.9 Interactively vote 

7.10 Participate in a whole class 
online activity 

7.11 Give a presentation 

7.12 Used apps 

7.13 Access the VLE 
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7.14 Access e-books 

7.15 Access library resources 
including journal articles 

7.16 Access subject specific news  

7.17 Communicate via social media 

Are there any other uses not 
mentioned in the above that you 
have felt are particularly relevant to 
your teaching experience? O 

 

8. Have you used your iPad to 
facilitate research? O 

Free text response 

9. Have you used your iPad to 
facilitate administration (e.g. 
diary management, meeting 
papers etc)? O 

Free text response 

10. What factors have encouraged 
you to use the iPads in your 
teaching? (e.g. student 
enthusiasm, student 
engagement, peer training) O 

Free text response 

11. What barriers are there to using 
iPads in teaching? (e.g. time, 
risk, technology failure, wi-fi) 
O 

Free text response 
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Training  

12. I received training and/or 
support from: (select all that 
apply) R 

Divisional iPad champions 

Through accessing LUBS specific web 
support resources 

Through accessing generic web support 
resources 

From the Business School Blended 
Learning Team 

From attending an Apple Training session 

13. Did you feel your training 
needs were met? R 

Yes/no 

If no, how could this have been 
improved? O 

Free text response 

Academic engagement  

14. The use of iPads by the students 
was: (select which statement 
applies) R  

Consistent across all modules/occurred in 
most modules/occurred in some modules, 
but not in others/non-existent across the 
programme 

15. The best example of when I 
used the iPad in class was: O 

Free text response 
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Abstract 
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Introduction 

The emergence of revolutionary technologies has had a significant impact 
on teaching and learning in higher education. It has increased the potential 
to transform learning, yet the challenge is to determine the underlying 
processes for implementing technologies efficiently and effectively to 
enhance teaching and learning. As evidence grows regarding usage, 
effectiveness, and feasibility, pressure is now building to move beyond 
anecdotal accounts and incorporate a more rigorous stance to the design of 
research regarding mobile technologies. The intent of this paper is to 
provide evidence from our research to support, examine, analyze, and 
extract information of lessons learned throughout a longitudinal research 
study.  

Review of Literature 

Mobile learning is a new shift in education (Sharples, Corlett, & 
Westmancott, 2002) that utilizes mobile devices such as the iPad. There is 
evidence of ubiquity in classrooms from Kindergarten to PhD programs, 
yet many of these tools and devices are most likely not school-issued but 
rather are brought to school by the student. In North America, curriculum 
and policy makers have embraced the possibilities of ubiquitous 
technologies and their importance within the education process (Peluso, 
2012). Yet there is still a lack of educational technology access that will be 
detrimental to young people as they begin to join the work force. 
Economic shift and technological advancements in robotics, artificial 
intelligence, and augmented reality will shift the ways in which students 
learn. Educate to Innovate, which was launched in 2009 by President 
Obama, merely assists in the progress towards the end goal of a fully 
ubiquitous learning environment. Currently what is needed is additional 
research to clearly identify what constitutes useful technology that will 
support and enhance learning. 

Global Perspectives 

High school students reported that they use mobile devices in their 
classrooms in the United States to make learning more effective. They 
reported that the use of mobile devices such as the iPad, tablet, and or 
smart phone transformed the way they approached learning. Results from 
a recent survey revealed 72% of students frequently checked their grades 
using their mobile device and 46% of high school students regularly 
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communicated with their teachers and classmates using chat, email or 
some other online communication. Furthermore, 65% of students used 
their device for research of a given topic while 47% of students used a 
mobile device to take notes making the use of mobile technologies in high 
school classes efficient and effective. Transformation took on many 
different forms uniquely related to the device. Forty-six percent of the 
students captured lecture notes or assignments using the photo app on their 
mobile device and 37% of students used a social media application (app) 
to collaborate on class assignments or projects (Edwards, 2014).  

In the United States, educators are still debating the educational value 
of mobile devices, yet students already see the value and transformation of 
mobile learning. What we have noticed is the fact that students are 
effectively and efficiently using mobile devices to support, scaffold, and 
improve their learning environment.  

Mobile Technologies in Education 

The mobility of digital learning devices is beyond refuting. Learning is 
personalized, learner-centered, collaborative, ubiquitous, and contextual. 
Today's definition of mobile technologies is continually evolving yet 
remains narrowed specifically to handheld devices. 
 

“A mobile device is a handheld tablet or other device that is made for 
portability, and is therefore both compact and lightweight. New data 
storage, processing and display technologies have allowed these small 
devices to do nearly anything that had previously been traditionally done 
with larger personal computers. Mobile devices are also known as 
handheld computers.” (Techopedia, 2016) 
 
In the United States, there is an on-going dialogue concerning issues of 

student engagement and technology (Brewer & Smith, 2011). Among the 
many recommendations emerging from this discussion is the need to 
incorporate more effective pedagogies, to increase student involvement in 
scientific discovery, and to increase the relevance of concepts to students’ 
lives. The focal point of this dialogue is to encourage new pedagogies, 
encouraging faculty to rely less on lecture, and to incorporate technologies 
efficiently and effectively. Faculty often recognize that students understand 
the potential for using smartphones and other mobile devices in learning; 
however, incorporating these devices effectively and efficiently is difficult 
when students have dissimilar (or no) devices.  

 Mobile technologies and digital tools help increase connectivity and 
access to information to disadvantaged countries. For example, an 
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innovative program in Turkey called Snowdrops developed by Turkcell 
and the Association in Support of Contemporary Living has provided 
thousands of women opportunities for learning, and many of these 
learning opportunities are delivered through Massive Open Online Courses 
(MOOC; West, 2015).  

 Mobile learning encourages the freedom to move beyond the 
classroom allowing learning to take place anytime anywhere. In a recent 
study (ECAR, 2011), 78% of students considered Wi-Fi to be extremely 
valuable to their academic success. Educational institutions around the 
world are embracing mobile learning and ubiquitous learning environments, 
yet there are still many inequalities.  

Mobile learning is growing exponentially outside of the United States. 
In the United Kingdom, they have developed a program called The Mobile 
Learning Network (MoLeNET) supported by over $25 million in funding 
from the government and academia (Oller, 2012), an initiative that 
supports over 40,000 learners in 104 different projects. This is a diverse 
implementation of mobile learning affecting 147 colleges and 37 schools 
in the United Kingdom. In addition to the MoLeNET initiative, the United 
Kingdom also had another learning project called MyArtSpace which ran 
from 2006 to 2012. This program introduced students to over 500,000 
images of contemporary art, as well as a large collection of interviews 
from emerging artists (Oller, 2012). This initiative provided students on 
field trips at museums and galleries multimedia content for individual 
interaction at the exhibits. This initiative supported the notion of learning 
anytime anywhere as students took photos, recorded themselves speaking, 
and entered notes that were shared when they returned to the classroom.  

There are currently 5.3 billion mobile subscribers in the world, which 
equates to 77% of the world’s developed population yet there are still 
inequalities in developing countries. Although mobile technologies are 
growing exponentially outside of the United States, in developing 
countries access to Internet technologies is 20% lower for women, creating 
additional inequalities. In developing countries, the cost of purchasing and 
maintaining technology such as the iPad is just as problematic as the cost 
of textbooks. Recent studies in Australia, Canada, and the US have all 
noted the need for a stable infrastructure to support a meaningful adoption 
and integration of educational technologies in the classroom (ECAR, 
2011). These disparities result in disproportionate literacy rates throughout 
the world.  

Universities around the world are looking at the implementation of 
iPads to revolutionize education at all levels of teaching, learning, and 
research (Mitchell, 2012). The rollout of these devices has varied from 
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small-scale rollout in Dubai, UAE (Saavedra & Murray, 2014) to large-
scale roll out in Sydney (Rankine & Macnamara, 2014). New tools, 
resources and devices are being used to transform student-centered 
learning, engagement of learning, and transformation of pedagogy. It 
simply is not enough to adopt a common mobile platform such as the iPad, 
it must be fully adopted, adapted, and integrated into the learning 
environment (Cavanaugh, Hargis, Munns, & Kamli, 2012). 

Aim of Research 

Exploratory Pilot Year One 

Auburn University launched an iPad Pilot that consisted of a yearlong 
exploratory research model (Mobile Learning Platform). This pilot was 
initiated to support ubiquitous learning for students 24 hours a day, seven 
days a week. This initiative allowed students access to the University’s 
learning management system (Canvas) as well as University campus 
resources and apps delivered by the university to support their transition to 
the university. Glassett and Schrum (2009) theorize that information and 
communication technologies play a critical role in empowering learners to 
demonstrate meaningful learning and interaction within their learning 
environment. Our research identified this as an area of strength as well.  

Year one of our research helped to capture data to provide a unique 
perspective from both students and faculty as they used iPads to transform 
their learning and teaching approaches. In year, one we focused on a large 
lecture section of freshmen biology and a small freshmen-learning 
community enrolled in the Fall of 2014, as well as one large lecture 
section of freshmen biology in the Spring of 2015. During this time, all 
students received an iPad distributed by the Provost e-learning 
committees’ subgroup: iPad work group. In year one, we distributed nearly 
125 iPads in Fall 2014 and 100 iPads in Spring 2015. During this time, the 
research team used classroom observation protocols to observe the 
interaction of the device for learning and teaching. We also held focus 
groups, surveys, and interviews to capture information that is more 
detailed related to the transformation and organization of learning. 

Start-up Perspectives 

One of the goals focused on during this feasibility study at Auburn 
University was identification of a common mobile platform and the 
delivery of mobile apps to both students and faculty engaged in the pilot. 
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After meeting with several different vendors over the course of Spring 
2014, we chose the JAMF Casper Suite for use as our Mobile Device 
Management (MDM) server to link up with the approximately 100 iPads 
(Air 2) deployed for the pilot. JAMF Casper Suite is a software 
management program built exclusively for MAC, iPad, and iPhone 
devices. It provides a simple, flexible, and scalable framework to maintain, 
update, and ensure the device is running at optimal performance. JAMF 
Casper Suite supports automated updates, security updates, and inventory. 
This server gave us a delivery vehicle for both for-pay and free apps.  

After several meetings with faculty members involved with the pilot 
several apps were deemed important to facilitate in the course of the 
deployment. These apps were Notability (paid for by the Office of the 
Provost), the Microsoft Mobile Office Suite (paid but included with an AU 
student’s Office365 subscription), the Apple iWorks apps (included with 
the purchase of this set of iPads), and an open biology textbook that could 
be seen more as content rather than an app. We also included apps that 
seemed to be useful to a student including a scientific calculator app (pay), 
the Auburn app (free), and the Canvas Learning Management System 
(LMS) app (free) (see Table 17.1).  

 
Table 17.1: Apps used throughout Pilot Year One 

Name of App Cost 
Notability $5.99 ( Paid for by the Provost Office)  

Microsoft Office Suite  $79.99 4 year subscription (included with 
an AU student’s Office 360 Subscription) 

Apple iWorks Included with the purchase of this set of 
iPads 

Scientific Calculator  $0.99 
Canvas Learning 
Management System  

Free 

Open Biology Textbook  Free 
  

Our intention in deployment was to push the apps to the end-users with 
as little intervention and interruption as possible. This became problematic 
as several different and unrelated issues emerged in the first days of the 
deployment and the first few meetings of the classes. These issues included:  

 
• wireless infrastructure inconsistency  
• lack of robustness in Apple’s Push Notification Service (APNS) 
• queuing issues  
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The wireless infrastructure inconsistency on AU’s campus included a 
rare but debilitating outage of the Active Directory system login that kept 
the students from gaining Internet access during scheduled hands-on 
deployment times. Deployment was also hampered by the lack of 
robustness in Apple’s Push Notification Service (APNS). The last issue 
was only a problem due to the first two issues, as APNS is not designed to 
queue apps in a fashion that would allow the devices to “catch up” to older 
commands from the MDM. In an effort to remedy the problems of push 
deployment, we decided to also make the apps available in the MDM’s 
Self-Service Clip (SSC). With the SSC, we were able to load all of the 
apps inside of another app folder visible on the device homepage and the 
student or faculty member could download the app on-demand. In both of 
the app deployment delivery methods, a valid Apple ID was required, so 
once the end-user successfully logged in to the iTunes store, the apps 
would be available via either push or on-demand. We did find through 
one-on-one meetings with students that in most instances of problematic 
app deployment the Apple ID (iTunes store and App store) had not been 
used correctly.  

The Spring app deployment was more effective than the Fall deployment, 
although not without issue. In both cases, at the end of the semester, we 
were able to reclaim the licensing fee paid for the Notability app so that 
those licenses can be reissued in the future. In addition, even though we 
took back our license, the end-user is actually still granted access to the 
app. We deployed nine apps, both for pay and free, via the MDM for the 
pilot. The process of doing so taught us a good bit about not only app 
deployment but also the need to have certain things such as wireless 
infrastructure, directory availability, and a simple understanding of the 
App Store and APNS in a proper state before attempting to get content on 
iOS devices via MDM for a large group. 

Research Design 

This research took place at Auburn University, a suburb of Auburn, 
Alabama. Auburn is a comprehensive land-sea- and space grant institution. 
The population consisted of freshmen level students between 17-21 years 
old. This study was developed to understand iPad use from multiple 
perspectives; therefore, the research design was a mixed method approach. 
By combining two research methods with different strengths and 
weaknesses we sought to understand 1) the extent to which a personalized 
device can assist and support student learning; 2) identify challenges and 
strengths to implementing a common mobile platform; and 3) examine 
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teacher and student perspectives and attitudes associated with a common 
mobile platform. Qualitative data was used to capture and illustrate 
patterns and characteristics descriptively, providing insight into students’ 
and instructors’ attitudes and perceptions. Whereas quantitative data 
helped to identify percentages found in the research data.  

Data Analysis 

As part of the study the research team used the following questions to 
guide the exploratory research: 1) How does the use of mobile 
technologies such as the iPad support student learning in a freshmen 
biology course; 2) How does the use of a common mobile platform 
influence a lecturer’s teaching approach; 3) How do students and faculty 
perceive the use of mobile devices for teaching and learning? To answer 
these questions, we employed a taxonomy analysis as well as constant 
comparative analysis.  

Using constant comparison analysis three people (researcher and 2 
graduate students) read through the entire data set then chunked the data 
into smaller units labelling each with a descriptor code. Each code was 
compared to previous codes so that chunks would be labelled with similar 
codes. Codes were grouped by sub codes and the theme was identified and 
documented based on each group and subgroup. All codes were verified 
by three people (researcher and 2 graduate students) coming to agreement 
to achieve inter-rater reliability. Prior to coding and aggregating the data, 
the researcher and the graduate students met several times for an extended 
period of time (two to three hours each session) to discuss the research and 
the coding process. Subsequently, the researcher and the graduate students 
met weekly to code and discuss data and observations. During this 
process, we achieved 94% inter-rater reliability.  

Using the taxonomy analysis, we relied on a system of classification 
that inventories the domain into a flow chart or diagram to help the 
researchers understand the relationship among the domains. Using the 
SAMR model (Puentedura, 2006) and Bloom’s Taxonomy (Bloom & 
Krathwohl, 1956) we were able to identify critical thinking and the level 
of integration of technology using the iPad for teaching and learning. See 
Table 17.2 for a sample of the codebook used to code the data 
(observations, evaluations, focus groups, interviews, and surveys). 
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Table 17.2: Codebook for SAMR Model Analysis  

Code Operational 
Definition 

Inclusive 
Criteria 

Source 

Substitution Technology acts as 
direct tool substitute 
with no functional 
improvement. 

 SAMR 
(Puentedura, 
2006)  

Augmentation Technology acts as 
direct tool substitute 
with functional 
improvement. 

Learning 
Catalytics 

Modification Technology allows 
for significant task 
redesign. 

 

Redefinition Technology allows 
for the creation of 
new tasks that were 
previously 
inconceivable. 

 

Support Student Learning 

Data collection used to address Research Question 1 helped the 
researchers identify how the use of mobile technologies such as the iPad 
supported student learning in a freshmen biology course. The researchers 
relied on multiple data for triangulation, which included classroom 
observations, surveys, and focus group sessions.  

The researchers gathered observational data based on an observation 
protocol in which seven researchers rotated through a bi-weekly 
observation schedule for 16 weeks each semester. The researchers 
observed all class sessions and captured anecdotal notes based on 
observational data using the observation protocol form.  
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Table 17.3: Codebook for Bloom’s Taxonomy Analysis 

Code  Operational Definition 

Knowledge 
Exhibits previously learned material by recalling 
facts, terms, basic concepts, and answers. 

Comprehension 

Demonstrating understanding of facts and ideas by 
organizing, comparing, translating, interpreting, 
giving descriptions, and stating main ideas.  

Application 
Solving problems by applying acquired knowledge, 
facts, techniques, and rules in a different way.  

Analysis 

Examining and breaking information into parts by 
identifying motives or causes; making inferences 
and finding evidence to support generalizations. 

Synthesis 

Compiling information together in a different way 
by combining elements in a new pattern or 
proposing alternative solutions.  

Evaluation 

Presenting and defending opinions by making 
judgments about information, validity of ideas or 
quality of work based on a set of criteria.  

Note: Anderson et al. revised Bloom’s Taxonomy (Bloom et al., 1956) in 2001. 
 
The following is an outline (Cardullo & Burton, 2015) of the stages 

based on work from Puentedura (2006) and the alignment of Bloom’s 
Taxonomy (Bloom et al., 1956). Using this framework, the researchers 
sought to explore the level of integration and the depth of critical thinking 
within the class lectures and assignments.  

 
● Substitution: Simply substituting one task for the other with no 

functional change.  
○ Bloom’s level of integration Understanding (U) Student 

explains the concept or idea or Remembering (R) Student 
recalls or remembers the information. 

● Augmentation: A direct substitution of the task with some 
functional improvement. 
○ Bloom’s level of integration Understanding (U) Student 

explains the concept or idea and Application (AP) Student 
executes or applies the new information 

● Modification: Allows for significant redesign of the task.  
○ Bloom’s level of integration Analysis, (A) Student uses the 

information in a new way and Evaluation (E) Student 
justifies a stand or position 
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● Redefinition: Allows for the creation of a new task, previously 
inconceivable.  
○ Bloom’s level of integration Evaluation and Creation (C) 

Student creates new product or point of view 
 
Focus group sessions were held at the end of each term and students 

were invited to participate. The focus group sessions were comprised of 18 
students in total, which equated to more than 10% of the total population. 
The sessions were audio recorded and then transcribed. The lead 
researcher and two graduate students reviewed all transcriptions and 
identified codes and sub-codes throughout the transcriptions.  

Using the framework, the researchers sought to explore the level of 
integration and the depth of critical thinking within the class lectures and 
assignments. What we found was students more readily moved through the 
levels of integration and could often be viewed using the augmentation 
stage or modification stage, whereas the instructor often stayed within the 
redefinition or augmentation level in a large lecture class. In the smaller 
class, we observed (25 students) both the students and the professor often 
straddled modification and redefinition.  

Each observer was asked to address two statements at the end of their 
observation, thoughts to ponder, and questions to wonder. In reflecting 
throughout the observations, the researchers conducting the observations 
were asked to reflect and ponder on what they noticed. A few items worth 
mentioning became apparent. In the observations, the subject of training 
came up repeatedly. Observers often wondered “if students know how to 
use airdrop, couldn’t they airdrop notes and lectures slides.” The observers 
saw ways to incorporate a deeper use of technology and wondered, “If 
there was way to incorporate a back channel chat on the iPad, that might 
get the quiet, more reserved student involved in the discussion?” The 
researchers wondered if student and instructor training would help bridge 
these gaps.  

Writing was another theme that became apparent in our observations, 
as many students chose a variety of writing tools (i.e., iPad, laptop, 
notebook) to capture notes or work on assignments. Observers often 
wondered, “How can instructors incorporate more serious writing on the 
iPad.” What we noticed is every time they are required to do any serious 
writing, most students pulled out their laptops. In addition, students often 
wanted more from the iPad and the integration of it in their class. Several 
students used the iPad to capture an audio recording of the session so they 
could listen to it later for clarification of concepts or missed items in their 
note taking. During the focus group session, a comment was made about 
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note taking, “Some people struggle with note taking and others just write 
down everything they hear, me I struggle so I use the recording button in 
Notability to capture all of the lecture notes. This way I can go back and 
listen for clarification.” Students were also using the Notability app to 
write, draw diagrams, pictures and concepts, highlighting, and web 
searching for additional information to support their understanding of 
concepts taught. Yet, not everyone felt note taking on the iPad was 
effective, many could be seen taking notes on paper while reviewing the 
slides on the iPad. Students commented that they often liked the tactile 
feeling of taking notes “physically writing out my notes going back and 
highlighting, the actual movement helps me understand the concepts 
more.”  

The use of multiple screens in the classroom became evident 
throughout our observations as well. Although it was not directly related to 
our questions, we felt it was important to comment on. Over 85% of 
students surveyed stated that they often used multiple screens to support 
their academic learning. Through our observations, we could observe 
students’ viewing lecture notes on their iPad and taking notes on their 
laptop or paper, we wonder if this is due to the small screens, the need to 
toggle between screens, or student preference of device. Students often 
captured lecture recording on their iPad using Notability while taking 
notes and then viewed the textbook on their phone or laptop. The iPad was 
often used to screen capture drawings or lecture notes on the white board.  

Organization was a major concept identified in both focus groups and 
observations. Students stated, “All of my notes are in one place” they have 
the option to type, write, or draw. They enjoyed the “flexibility of space” 
one student stated, “its forgiving which for me is a lot less stressful.” 
Many students stated that they used the iPad in multiple courses and all of 
their textbooks are on the one device. One of the students commented on 
the flexibility to study when all textbooks are on one device. “If I have 
extra time between classes… like if I have down time to study I wouldn’t 
be lugging all of my textbooks around, but if I could pull out this [iPad] 
and start studying just a little whenever I had the chance it would be a lot 
easier.” The size and convenience of the device rang out as well, “it’s 
small, and fits nicely in my backpack.” The device is “more accessible” 
and “all my files and textbooks are on one device.” One student discussed 
what he does if he forgets his lab manual or materials “I’ll just snap a 
picture of my lab partners manual or handouts and continue working as if I 
had my lab manual.”  

Attendance was noted as improved from previous sections of this same 
course taught by the same professor. Non-exam day’s student attendance 
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averaged 90% or better, whereas past course average on non-exam days 
was equivalent to 60%. Exam rate make up was less than 1% whereas in 
the past semester it was typically over 5%. In Fall 2014, 82% of the 
student passed with a C or higher and in Spring 2015, 95% of the students 
passed with a C or higher. Overall, these passing rates display a dramatic 
increase in pass rates among freshmen biology students. When comparing 
pass rates to previous semesters, the pass rates for all sections of BIOL 
1030 it would show an 8% increase of success in Fall 2014 and a 21% 
increase of success in the Spring. 

Teaching Approaches 

Data collection used to identify how the use of a common mobile platform 
influenced teaching approaches relied on observations and student 
feedback during course evaluations to answer Question 2: How does the 
use of a common mobile platform influence a lecturer’s teaching 
approach? Observations were coded using both theoretical constructs: 
Bloom’s Taxonomy and SAMR Model. Data revealed students’ level of 
integration often surpassed the instructor’s level. During our observations 
it was apparent that instructors often stayed within the substitution/ 
augmentation level whereas students often dabbled in modification/ 
redefinition. When we reviewed the student evaluations, many comments 
were related to a deeper, more authentic use of the device in the 
classroom. Students wanted lectures to be more interactive, wondering if 
the instructor could have training to become more familiar with the 
functions of the iPad. Students felt that time was wasted on technological 
issues involving the iPad. Examples to support this view included needing 
autocorrect for biology words and trouble drawing on the iPad. Some 
students felt that most of what was done in a section in the Fall could have 
been completed using paper. A few students felt the iPads were not useful 
and were often a distraction in class. A student stated “the iPad is not very 
helpful, only because we are not used to being taught in this way. For this 
method to work we would have had to feel comfortable with the required 
technology. However I think it will be helpful in the long run.” Students 
often felt the iPads would be useful but felt ill prepared. 

Student Attitudes and Perceptions 

Data collection used to identify attitudes and perceptions relied on 
multiple data for triangulation and included interviews, surveys, and 
observations to answer Question 3: How do students and faculty perceive 
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the use of mobile devices for teaching and learning? The researcher used 
triangulation of data for the purposes of assuring completeness and 
confirming findings from different perspectives and overcoming the 
limitations of a single method of data collection (Campbell & Fiske, 1959; 
Denzin, 1978).  

Students and faculty revealed several perceptions and attitudes toward 
digital learning devices for educational implementation. Several students 
indicated on the survey that they had used an iPad in high school for 
various academic opportunities (e.g., textbooks, assessments, e-reading) as 
well as for personal use (e.g., FaceTime, Skype, Social Media). These 
findings are important as we looked at student attitudes and perceptions. 
Students had some prior usage with an iPad; therefore, they had some 
familiarity with the device and were eager to use it for academic learning. 
Survey results indicated 100% of students surveyed used their device to 
access Canvas, Auburn University’s common mobile platform. Ninety-
eight percent of the students stated they often completed online searches 
using their iPad, as well as 85% of the students used the iPad to take notes 
or view PowerPoint presentations (70%). Further evaluation of the data 
revealed student perspectives of the iPad as a helpful tool that offered 
portability, convenience, and ease of use. More than 40% of students 
surveyed felt the iPad helped them become more successful in their first 
year of studies at Auburn. One student stated “I can do anything with my 
notes, change colors and draw easily and have it all laid out on a scrolling 
page.” This same student went on to discuss the use of features of both the 
device and the app Notability, “I can record the lecture with my iPad in 
Notability so if I miss something during class I can go back in the lecture and 
write it down.” These types of comments were written throughout the survey. 
Students felt they could study anywhere as well as retrieve information 
within just a few short seconds if they needed help on homework. 

Further analysis of the data revealed student perspectives of the device 
related to time management and organization. Students perceived the 
device as a tool for organization, the simplicity of the app Notability 
helped students become organized and feel successful as noted in the 
following comment, “I love Notability and how I can set up folders for all 
my notes instead of having to keep up with paper copies. I also love that 
iCloud can sync my papers and PowerPoints with my MacBook.” Several 
students commented on the ease of scheduling and the convenience of the 
calendar on the iPad “it is easier to schedule everything on the same 
device you do the work on” and “the immediate access to my email keeps 
me on top of things. Notability is also great for organizing your 
classes...and thoughts.” 
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Next Steps in Research 

Moving beyond the first year exploratory research, we carefully reviewed 
our findings to drive the next phase of research. Good research is fluid and 
adaptable and our research has grown and branched off into two different 
directions for the second year of the feasibility research. We are currently 
looking at a BYOi model as well as continuing with the current programs 
involving university-supplied iPads, which have shown early successes. 
Lessons learned from the first year’s research showed the need for 
professional development and direction; therefore, all instructors who 
apply for the use of iPads during the semester are required to attend 8-10 
hours of professional development and then implement their training 
during the semester.  

The BYOi model will require students to bring their own iPads to their 
course sections and use the iPads as learning tools in core math courses, 
which will help engage students in Algebra problems. Working in a more 
problem-based atmosphere allows students to develop critical thinking 
skills. By presenting their solutions, students learn how to communicate 
mathematical ideas. iPads will be used to give the students instant access 
to resources and practice provided through Canvas and WebAssign. 
Students will use the device to conduct research needed to solve real-
world problems using the Internet and relevant apps. Finally, students will 
use the iPads to record presentations of their solutions in collaboration 
with their classmates. The common platform will ensure that all students 
have equal access in and outside the classroom to all necessary resources 
and tools. Since Algebra and Trigonometry are both very symbol and 
picture heavy courses, the iPad will be useful in writing notes and drawing 
diagrams, which can be shared with fellow students. We have requested10 
iPads for a scholarship program for students who do not already have a 
device to bridge the digital divide. 

In Spring 2015, the department chair and the lead instructor will 
identify two teaching assistants (TAs). The instructor will begin 
constructing materials and lesson plans, and the course will be advertised 
to potential students and advisors. During the summer semester 2015, the 
instructor and TAs were trained in the use of the iPads for the classroom 
and teaching/classroom management strategies. Assessments were 
designed to measure the success of this approach. Students will be enrolled 
during Camp War Eagle in such a way as to ensure that they are aware of 
the requirements and expectations. 

The exploratory research developed last year 2014-2015 using 
university-supplied iPads has shown early success and will continue for 
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the academic 2015-2016 year. This year the research will move from 
exploration to efficacy and replication looking at interventions to support 
student outcomes. Research questions: 1) Is there a beneficial impact on 
student education outcomes when professional development is implemented. 
2) What is the impact upon the lecturer and their teaching approaches 
when all students have access to iPads? 3) Is there a positive impact on the 
level of integration when teachers are offered professional development 
prior to the integration of device (iPad) in their courses? 4) Is there a 
significant impact on student success when instructors participate in 
professional development prior to the integration of device (IPad)? 5) 
Does the provision of the device (iPad) for academic learning change the 
way we approach and transform literacy?  

In the Fall, we will have three groups of courses in architecture, drama, 
and biology, using university-supplied iPads. Instructors of these courses 
have participated in 8-10 hours of professional development training on 
the iPad. Having two unique branches of research—BYOi model as well 
as university-supplied iPads model—will allow us to identify variables 
that could help successfully sustain a mobile deployment. Faculty 
members in both research sections completed pre and post surveys related 
to items such as level of comfort with the iPads, concerns they may have 
with using the iPads in an academic setting, and teaching using the device 
to support learning and their comfort level. Results from the pre and post 
survey revealed that faculty are excited to use the iPad for teaching and 
learning but are very anxious at the same time. Comments collected with 
the survey display the excitement and the trepidation that professors have 
“The possibilities for teaching are numerous; I want to learn from others, 
what works and what doesn’t work. I don’t have time to research and try 
each app in my classroom, so I look forward to the collaborative effort in 
this workshop.” Others commented on the opportunity to experiment with 
the iPad for classroom application and moving away from paper-based 
classrooms. The professors felt the iPad has the potential to engage and 
motivate student learning “The portability and access to information… has 
the potential to make the learning process much more engaged and 
dynamic. It should also encourage students to pursue additional resources 
related to class topics.” 

Reviewing the results of the post survey, it is easy to see concerns are 
still prevalent within the group. When asked what concerns they still have 
several became known. The use of the iPad in the classroom needs to have 
a purpose not just an add-on because it is cool or innovative. One 
professor commented, “I know how to use it [iPad] and am very 
comfortable using it for many purposes. I simply have not found the best 
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purpose for the classroom.” Others felt there was little time to devote to 
becoming an [iPad] expert and other more pressing issues were in the 
forefront, promotion and tenure, publications, research.” Professors were 
also concerned about the level of integrations as using it effectively “in my 
teaching (getting to the R in SAMR) rather than just making my class 
about technology.” 

Conclusion 

Technology has evolved and continues to evolve at a rapid pace allowing 
access to learning wherever and whenever students need creating a 
ubiquitous learning environment. This rapid evolution of technology will 
require preparation of students for the 21st century, including post-
secondary students, necessitating a fundamental and systematic change in 
how schools are organized for ubiquitous learning. For mobile learning 
technologies to truly facilitate student learning and prepare students for 
learning beyond the 21st century, a paradigm shift in teaching and learning 
is needed (Cardullo, 2014).  
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