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From the International Desk
Using Mobile Devices to Enhance Undergraduate Field Research

Mobile devices can enhance undergraduate research projects 
and students’ research capabilities. The use of mobile devic-
es such as tablet computers will not automatically make 
undergraduates better researchers, but their use should make 
investigations, writing, and publishing more effective—and 
may even save students time. We have explored some of the 
possibilities of using “tablets” and “smartphones” to aid the 
research and inquiry process in geography and bioscience 
fieldwork. We provide two case studies as illustration of how 
students working in small research groups use mobile devic-
es to gather and analyze primary data in field-based inquiry.

Since April 2010, Apple’s iPad has changed the way people 
behave in the digital world and how they access their music, 
watch videos, or read their email—much as the entrepre-
neurs Steve Jobs and Jonathan Ive intended. Now with 
“apps” and “the cloud” and the ubiquitous references to 
them appearing in the press and on TV, academics’ use of 
tablets is also having an impact on education and research. 
In our discussion we will refer to use of smartphones such as 
the iPhone, iPod, and Android devices under the term “tab-
let”. Android and Microsoft devices may not offer the same 
facilities as the iPad/iphone, but many app producers now 
provide versions for several operating systems. 

Smartphones are becoming more affordable and ubiquitous 
(Melhuish and Falloon 2010), but a recent study of under-
graduate students (Woodcock et al. 2012, 1) found that 
many students who own smartphones are “largely unaware 
of their potential to support learning”. Importantly, how-
ever, students were found to be “interested in and open to 
the potential as they become familiar with the possibilities” 
(Woodcock et al. 2012). Smartphones and iPads could be 
better utilized than laptops when conducting research in the 
field because of their portability (Welsh and France 2012). 
It is imperative for faculty to provide their students with 
opportunities to discover and employ the potential uses of 
mobile devices in their learning. However, it is not only the 
convenience of the iPad or tablet devices or smartphones 
we wish to promote, but also a way of thinking and behav-
ing digitally. We essentially suggest that making a tablet the 
center of research increases the connections between related 
research activities (see Figure 1).

Personal Learning Environments (PLE)
Educause (2009) describes the term personal learning envi-
ronments “as the tools, communities, and services that 
constitute the individual educational platforms learners use 
to direct their own learning and pursue educational goals.” 
This term applies to undergraduate learners but is, of course, 
applicable to anyone. Indeed, “learning space” is also used 
by some academics in a conceptual and philosophical way, 
as well as referring to a physical space. With increasing con-
nectedness, investigators or learners can move around the 
“knowledge space” wherever they happen to be, whether 
or not they are in a convenient location. Pencil and paper 
have traditionally aided the recording of ideas as well as data 
and, after sorting and analyzing ideas and/or data, the writ-
ten work produced can be published and communicated to 
others. These days we are happy to communicate digitally, 
although it is only in the last 15 years that academic papers 
have been circulated electronically to journal editors and 
reviewers, revised, and ultimately published, either elec-
tronically or in print form.

Whether paper-based or digitally enabled, personal learning 
environments are likely to be complicated. Figure 1 repre-
sents the possibilities, and readers can track their own infor-
mation flows between and among these educational spaces.
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Figure 1. The Complexity of Information Transfer 
within Educational Spaces.
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Enhancing Fieldwork
Fieldwork—interpreted widely as learning outside the class-
room—is regarded as being at the heart of geography (Gold 
et al. 1991) and is a central feature of disciplines such as 
anthropology, bioscience, environmental science, and geol-
ogy. In the Enhancing Fieldwork Learning project (EFL 
2013) funded by the United Kingdom’s Higher Education 
Academy, we explored advances in technology-enhanced 
learning, as well as hardware and software developments, 
to enhance pedagogic situations in the field and for general 
academic use. Practical and pedagogical issues for fieldwork 
using mobile devices (e.g., tablets and smartphones) were 
considered, and methods were developed to illustrate how 
they can be used to promote student research by incorporat-
ing digital and information literacies. Fieldwork is a chal-
lenging environment for academic work (Boyle et al. 2007) 
and may mean different things in different disciplines, yet 
the information-processing requirements are very similar for 
both professional and student researchers. 

It is true that using mobile devices is often complicated by 
the remote locations of the research projects. Yet if mobile 
devices work in the field, then they should work anywhere. 
The potential of tablet devices is freeing students from all 
sorts of restrictions (e.g., battery life and portability are obvi-
ous benefits for fieldwork). Undergraduates should learn to 
use not only discipline-specific fieldwork techniques using 
mobile devices, but also understand the underlying prin-
ciples of information and digital techniques and technolo-
gies as part of their experience and training. The evolution 
of social networking on the web suggests how mobile devices 
can enhance student research wherever it is being done.

Web 2 and Mobile Devices
Web 2 is a name commonly given to socializing on the web 
or the ability to use it for social networking. For most people, 
this involves the use of tools such as Twitter and Facebook, 
enabled by “smartphones.” Researchers can benefit from the 
use of these facilities, especially via LinkedIn and blogs, in 
order to develop informal discussion groups. LinkedIn and 
Google+ promote group collaboration and are worth inves-
tigating. ResearchGate is a social-networking site specifically 
for researchers and promotes discussion, job advertisements, 
and posting of research questions. All of these aspects help 
students and faculty to develop an academic network, which 
can help with solving problems encountered during under-
graduate research projects.

As part of social networking, “folksonomies” (folk + tax-
onomy) have developed—classification systems formed from 
collaborative creation and management of descriptive “tags.” 
Delicious is a long-standing categorization site for social 

bookmarking that now has a tablet app. YouTube and “cloud 
computing” are part of this movement. In effect, we see the 
merging of instructional with collaborative learning in edu-
cation generally, so leisure-use merges with educational use. 

In the last three years, the advent and wide adoption of 
tablet computers following from the introduction of the 
Apple iPad and iPhone have started to generally transform 
the knowledge economy. From the original use as devices 
for consumption of movies, images, and music, these tab-
lets have gained functionality so that they now can be used 
to generate and share data, information, and knowledge. 
Because of their portability, students are now using tablet/
smart technologies for everyday social and educational 
needs. The tyranny of the desktop and laptop have given 
way to the usability of the tablet, establishing the concept 
of “bring your own device (BYOD).” In essence, this means 
using your own computer(s) within personal learning envi-
ronments. 

The interaction with information is mediated through tech-
nology. Using this idea, software (e.g., apps) can be related 
to hardware in the context required for data acquisition and 
processing. As mobile devices are now extremely portable, 
the learning space may not necessarily be dictated by a 
physical presence. For example, using a tablet and appro-
priate apps, a library can be visited from an Internet cafe, 
a pdf can be downloaded from Google Scholar and studied 
and annotated (with an app such as Goodreader) on the bus 
going home. What matters is how the data/information can 
be used or shared. Fieldwork provides a critical test of this 
capability, although it should be borne in mind that by no 
means do all field locations have Internet accessibility. 

Using Tablet, Mobile Computing in the 
Field 
As noted above, smartphones and tablets are increasingly 
used by students for everyday social life and can be used 
effectively in the field (Welsh et al. 2013), whether Internet-
connected or not. Smartphones can be used for recording 
data on spreadsheets or with specialized applications or 
with “add on” hardware (e.g., microscope, thermometer, pH 
meter, and/or still or video cameras). Data can be collected 
in digital notebooks, digitally processed in the field, shared, 
and backed up through distributed computer (on “the 
cloud”). From simple search tools such as Google Scholar, the 
bibliographic data obtained can be used in open applications 
like Mendeley and PaperShip, which are alternatives to the 
long-standing bibliographic tool of EndNote. Students should 
be shown these tools and techniques, perhaps as part of 
digital and information instruction within research training. 
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The two case studies below provide examples of how mobile 
devices can be utilized for undergraduate research, whether 
during bioscience students’ fieldwork in Iceland or by geog-
raphy students in the UK. Supplementary information on 
the mobile apps featured in the two case studies is provided 
in Appendix 1.

Case Study 1: iPads as Digital Field 
Notebooks in Microbiology 
The University of Reading runs a microbiology fieldtrip to 
Akureyri, Iceland, for students to gain skills in microbiol-
ogy through experiencing “real” research in the field and 
to teach them to appreciate the difficulties of studying 
microbes in extreme environments such as glacial rivers 
and areas of geothermal activity. The multi-national stu-
dent teams spend several days sampling the environment 
and then spend 10 days culturing and characterizing the 
microbes in the laboratory. 

A social-networking site (Yammer) aided faculty and student 
communication by providing a portal to collate literature 
and lecture materials before and during the field trip. In 
the field, students conducted sampling in pairs; each pair 
was provided with an iPad enclosed in a protective case 
(to safeguard against the weather or harsh environments), 
which was loaded with fieldwork-related apps. Students were 
encouraged to collect geo-referenced data at each sample 
position (using GPS Log); data included photos, videos, and 
field notes on environmental conditions. Once students 
returned from the field, the students shared their field data 
using cloud storage (Dropbox) and a “live” database of results 
(using Google Drive) to link to their laboratory experiments. 
The geo-referenced sampling positions were shared using 
Geospike for long-term data retrieval. The photos and vid-
eos were used in the students’ research presentations and 
to make short videos of their reflections on the sampling 
environments (using Splice, iMovie). Social media were used 
extensively for informal communication (Facebook) and 
reflection (Twitter); see this Storify link for a summary, http://
tinyurl.com/ovksh9f. Many of the students further explored 
the use of the iPads and apps, finding them useful in ways 
they were not expecting, for example, to display lab proto-
cols and to record lecture notes.

There were concerns that the equipment might get broken 
(which didn’t happen), but students did find the iPads cum-
bersome at times and difficult to share. However, overall, 
the students’ feedback was very positive. As one student 
summed up the experience, “The iPad was exceptionally 
useful for the fieldwork; instant note-taking; recording and 
manipulating data instantly.” Another noted that the tablet 
“brings together several useful applications in one place, for 

example, GPS, photo/video/Internet, so we don’t need 3-4 
pieces of equipment.”

Case Study 2: Mobile Technologies 
Enhance Geography Fieldwork 
The Geography and Development Studies Department at 
the University of Chester has incorporated the use of digital 
technologies into the fieldwork element of the first-year 
course module “Foundations for Successful Studentship” 
since 2007. A weeklong residential field course at Slapton 
Sands in Devon, UK, provides the basis for the geography 
students to develop their own research skills by initially 
undertaking simple data-collection exercises, which culmi-
nates in the formation of small-group research projects. As 
part of the faculty’s assessment of the students’ performance 
during fieldwork, the student groups design and create 
their own digital stories (France and Wakefield 2011) based 
around their fieldwork locale. Students are encouraged to 
capture digital resources, such as videos and photographs, 
using mobile devices. 

Encouraging students to use their own mobile devices and/
or departmental iPads in conjunction with a wide array of 
inexpensive mobile apps has fostered student engagement 
with the small-group research projects and the field environ-
ment. The students share their day-to-day fieldwork reflec-
tions through 140-character Tweets on Twitter. The use of 
Twitter has led to discussions in the evenings fuelled by the 
day’s Tweets. One student has suggested those discussions 
might not have been as productive if students had not writ-
ten the Tweets. 

Students record primary data through spreadsheet apps 
such as Numbers and present their data analysis in the field 
through Keynote. Research data and photographs are shared 
through a number of cloud-based data-storage facilities, such 
as DropBox. A primary benefit for the geography students is 
the ease with which they can take geo-tagged photographs. 
Applications such as Flickr enable students to add photo-
graphs from their own mobile device, synchronized auto-
matically with the cloud-based account and shared with the 
research group. The results are presented spatially on a map. 
The Fotobabble app enables students to take a photograph 
and attach their audio comments to the picture for further 
reference and research back at the university.

Although these two case studies consider the application of 
mobile devices to support research and inquiry in the field, 
apps for data collection, processing, and analysis have the 
potential to be transferred to other allied disciplines that do 
not engage in fieldwork. One of the best and quickest ways 
of finding which apps to use in a particular discipline is 
through social-networking applications such as Twitter. 
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Appendix 1: Mobile Apps Referenced in the Article and Downloaded from Either the iTunes or Android 
Marketplace.

Mobile App Description Availability

Delicious Allows students to share interesting web links or bookmarks 
and save them on the cloud

https://delicious.com 

Dropbox Cloud-based data storage and file synchronization, offering 
users an initial 5GB of storage

https://www.dropbox.com/ 

Facebook Best-known social network that connects people and friends 
over the Internet 

https://www.facebook.com 

Flickr Photo management and sharing application, which allows users 
to upload photos and videos securely

http://www.flickr.com/ 

Fotobabble An application that allows users to record and embed an audio 
file with a photograph

http://www.fotobabble.com 

Geospike/
GPS Log

Geographical information system that allows the user to 
record and plot geo-referenced information, e.g., photographs 
on a map

http://geospike.com or https://twitter.com/GPSLog 

Google Drive Cloud-based data storage and file synchronization that offers 
all users an initial 15 GB of online space

https://drive.google.com/ 

Goodreader App enables PDF documents and most common documents 
to be read on mobile devices and retrieved from cloud-based 
data storage such as Dropbox 

http://www.goodiware.com/

Google + A social-networking service that integrates several services, 
e.g., hangouts

https://plus.google.com/ 

iMovie Video-editing app for mobile devices https://itunes.apple.com/gb/app/imovie/ 

Keynote Alternative presentation software to PowerPoint https://itunes.apple.com/gb/app/keynote/
id361285480?mt=8 

Linkedln A professional social network www.linkedin.com 

Mendeley Academic software that indexes and organizes PDF documents 
and allows them to be shared

www.mendeley.com 

Numbers Spreadsheet app that allows the user to manipulate data https://itunes.apple.com/gb/app/numbers/
id361304891?mt=8 

PaperShip Allows the user enhanced functionality of Mendeley through 
management of folders and annotation and sharing of docu-
ments 

http://www.papershipapp.com 

Splice Allows users to capture, edit, and share video over the web http://spliceapp.com 

Storify Allows creation of digital stories using social media. https://storify.com 

Twitter Social networking in 140 characters or less https://twitter.com 

Yammer A leading enterprise social network similar to Twitter and 
preferred by companies worldwide due to options for private 
group discussions

https://www.yammer.com/ 

Youtube Video-sharing website http://www.youtube.com 
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Conclusion
Mobile technologies today provide an efficient and accurate 
way to capture, store, analyze, and share data during field 
research. Further, they provide a means to establish good 
working relationships between the faculty and students. The 
technologies can help build cohesive research teams. Tablets 
and smartphones can provide a personal learning and 
researching environment for any undergraduate research 
project, whether for recording data, storing and manipulat-
ing field notes (written, audio, and images), or “traditional” 
use of the web and cloud-based applications. Indeed, stu-
dents could manage their research project from start to fin-
ish on a tablet, including making corrections to manuscripts 
and sending the final copy to a journal or to a conference 
as a poster presentation. Students could even finish their 
research by presenting a talk via a tablet. Overall, the oppor-
tunities offered by mobile devices to support inquiry-based 
learning are great and should be embraced by faculty, who 
might be surprised by how informed, engaged, and skillful 
their students are with mobile devices. 
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