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Learning on Field Trips with Mobile Technology 

Introduction 

Educational field trips are a part of the curriculum for many subject areas and with different 

age groups. The purpose of the field trip is generally to remove students from their normal, 

everyday, classroom setting and put them into an environment that enables them to have 

experiences which they otherwise might not. Some broad objectives of field trips include the 

acquisition of knowledge through observing, interpreting and modelling; the development of 

technical skills such as the use of specific equipment through recording, testing and analysis;  

the creation of new perspectives though experiencing, interpreting, reflection and evaluation; 

and the development of transferrable skills suited to the workplace (Clark, 1996). 

Due to differences in academic disciplines, the learning objectives of field trips vary 

according to what is best learned in an external setting. In the natural sciences such as 

physical geography and biology, the field trip can be used to teach about equipment, 

observation, data collection and analysis. These field trips usually involve an initial session in 

a classroom at a field centre or base for students to be briefed and to plan their time in the 

field. In the field they carry out the data collection and then return to the field centre to 

perform analyses and prepare work for assessment, according to the learning criteria of the 

course. In the social sciences, the trip takes place so that the learner can have an authentic 

experience through, for example, visiting a foreign country to help learn a language, viewing 

artefacts in a different cultural landscape, or seeing exhibits in museums that are unavailable 

in the classroom. 

Learning in the field can be thought of as a “process of creating meaning in situ” (Squire and 

Klopfer, 2007), to encourage reflection (Boud et al., 1985) and enable learning though 

experience (Kolb, 1984). The field trip is unlike the controlled learning environment of the 

classroom due to the responsibility placed on the student to guide their own learning 

experience. Students are often asked to learn without continuous direct guidance from a 

formal educator and to understand many new concepts which may be peripheral to the core 

learning objectives of the field course. This can include learning how to use new equipment, 

understanding the area in which they are asked to work, dealing with environmental 

conditions such as weather and working in groups, all within the time constraints of the trip 

itself. Satisfactory completion of the primary learning objectives of the trip will usually 

require a combination of these new skills for the student to be successful. 

Mobile computing technology has a long history of presence in field work. This is in part due 

to the difficulty and multitude of tasks which all have to be performed under time constraints 

to make the field trip a success so that students have the information and techniques required 

to learn and satisfy the requirements of the course. An early example of technology in field 

work is the use of Global Positioning System (GPS) receivers to collect points of interest 

(POIs) (Cornelius et al., 1994). The introduction of GPS into data collection in field trips 



 

 

allowed disciplines with non-technical backgrounds to get involved with different types of 

field courses as they no longer had to rely on engineering techniques that may require years 

of training and relevant expertise in order to implement them correctly. Using GPS in the 

field today is commonplace as a simple technique to record POIs without having to 

necessarily understand the mechanics of the technology.  

Mobile technology is not just for data collection, but can also be used as a field reference 

guide. Two early examples of this were the use of mobile field guides for the identification of 

strains of corn (the Cornucopia system), aimed at formal learners, and Plantations Pathfinder 

which was used as a collaboration space for tourists as informal learners (Rieger and Gay, 

1997).  

Plantations Pathfinder was designed to supply information to a user moving around on a tour 

of a garden attraction. Before going to the garden the user would log onto a website and look 

at an interactive tour which would be made available on a handheld computer upon their 

arrival. This application enabled them to consult information about plants of particular 

interest and also to make notes on what they were seeing which could be uploaded later. They 

also had access to previous visitors’ notes.  

Both Cornucopia and Plantations Pathfinder gave users the ability to access information in 

the field with relative ease. By using this approach, they provided a platform for learning 

through tying together supporting information and the experience of being in the field and 

seeing the plants. The technology also offered users the ability to enhance learning in the 

field by taking field notes. This integration of prior data and knowledge with real world 

examples collected first hand in the field is an important process that can encourage learning 

through direct experience with the outdoor environment (Kolb, 1984).  

An example of a field trip intervention that attempts to provide information to the students 

while they are situated in the field is the Ambient Wood project: a demonstration of a 

digitally enhanced field trip for school children project  (Randell et al., 2003). The students 

took mobile devices into the field which included ‘pingers’, FM transmitters used to monitor 

the devices in the woodland and trigger location-based media (Rogers et al., 2004). The field 

testing of Ambient Wood brought children into a wooded area with the devices to attempt to 

encourage inquiry learning about the surrounding environment. The students were split into 

groups, given devices and allowed to walk around the study area and use the devices as they 

saw fit. The students interacted with four devices: a digital ‘periscope’ that played video 

clips; a probe to collect moisture samples and measure light intensity; a ‘horn’ (loudspeakers) 

that triggered at certain locations and made sound effects and gave other audio information; 

and a personal digital assistant (PDA) that delivered images and audio information, triggered 

by the student’s location.  

The main findings from the Ambient Wood project were that students engaged with the 

environment and showed evidence of discussion about the wood which implies that students 

do indeed make explicit links about what they are seeing in the environment and the digital 

augmentation they are receiving via the devices. A downside of the project was that the 



 

 

delivery of materials via the wireless speakers seemed to cause confusion and was often 

ignored if the students were engrossed in something else such as using the probes. A 

contribution of the study was that it informed the research community on how students may 

interact with devices in the wild. However, it did not take the concept any further to 

understand whether or not the children learned anything or if they did, whether knowledge 

was retained over time or could be applied in a different setting. There were also issues of 

students using the location-triggered devices like treasure hunting devices to find all of the 

media ‘hidden’ in the environment. This meant that the pupils were focused on whether they 

had got all of the media, rather than using the content of the media to understand the 

environment around them. 

The LillyPad project was an example of designing technology for the field trip and using 

devices to facilitate sense-making activities through a combination of communication, 

computation and information to understand what was being seen (Rogers et al., 2010). In this 

study, students acted as researchers on a project that looked at the restoration of urban 

riverbanks, by understanding the impact of three different planting methods for trees in the 

study area. The students went into the field and documented changes such as size and health 

in each tree over the previous season. By doing this, they learned how to take measurements, 

use equipment and were encouraged to participate in a data analysis task to understand the 

reasons behind the observed changes. LillyPad ran on Windows Mobile devices and gave 

students access to contextual information about the trees in the field as well as providing a 

data entry mechanism so they could directly compare their results with previous data which 

was also available on the devices.  

The intervention was tested over two studies presented in the paper. The first showed that 

students were quite happy using the data entry functions of the application, but the amount of 

time taken to do this hampered further discussion and use of the other functions of the 

application. One suggestion to rectify this would be to provide each team with two PDAs for 

different tasks. Few sense-making activities took place in this study because of the amount of 

time taken for the data entry activities. 

The second study deployed a redesigned LillyPad which implemented graphing capabilities 

to show how new data compares with old. It was thought that visualising information in this 

way would allow students to easily compare current results with previous years and 

encourage sense-making, additionally, the students were able to send text messages to each 

other using the application. The findings of this study showed more sense-making activities 

due to the second PDA being available for data collection, thus reducing the amount of time 

taken per tree, however, the messaging system was rarely used. One reason may be that the 

students were absorbed in their environment and did not see the need to connect with students 

who were performing tasks in other locations.  

LillyPad highlights the importance of time in the field, as field work is a process with 

multiple steps, which are inherently time constrained. By reducing the workload associated 

with the data collection, the students were given more time for in-field reflection and sense-

making and thus there were a greater number opportunities for in situ learning to occur. This 



 

 

situation is seen in many field trips with a technological element: the explicit task of 

gathering data is carried out by the students whilst the learning objectives are implicit. One of 

the many challenges in mobile learning is to encourage connections between the visible, 

explicit task of data collection and the subtle, implicit task of completing learning objectives.  

The rest of this chapter will discuss in greater detail the rationale of bringing technology into 

the field, in newer, more complicated settings. We will then go on to highlight some of the 

technological approaches in outdoor education and conclude the chapter with some case 

studies of tried and tested interventions, together with some ideas for the future of mobile 

learning on field trips. 

Field Technology and the Relationship with Mobile Learning 

Mobile learning as a set of theories is an “inherently noisy phenomenon” and “context 

specific”(Traxler, 2009) which suggests that we ought to define very clearly what we are 

talking about when discussing mobile learning in the context of field work. In the field, 

mobile learning has two important considerations: 

1. The technology: the device and applications themselves and how they work. This 

aspect of the field learning is concerned with good design, human-computer. 

interaction (HCI) practices and the ability of the technology to function reliably and 

suitably in the field trip context. 

2. The pedagogy: where the technology fits in with the flow of the field trip and the 

overall learning experience and goals/outcomes. 

From the many definitions and characteristics of mobile learning as a distinct type of 

learning, there emerge scenarios where the learner is mobile, the technology is mobile, or 

both are mobile. This can be a handheld computer in a classroom setting where the learner’s 

position is fixed, it can be a webpage which when accessed through a desktop machine 

appears fixed and appears mobile when accessed on a mobile device, or it could be a learner 

using a device in the field to aid part of the learning process, and many scenarios between. In 

terms of field work, all of these characteristics hold true up to a point; both the person and 

technology are mobile but the locations of the learner and the technology can be restrained by 

the bounds of the study area(s). This can be thought of as a “mobile classroom.” (Chang et 

al., 2003). Chang and colleagues designed a collaborative system that could be instantiated 

anywhere with the use of wireless technology and teaching materials available on handheld 

devices. The authors consider four essential elements of a mobile classroom: the students; the 

teacher; the devices; and the communication mechanisms between the devices. In terms of 

field trip learning we can add an additional element which is the environment.  

With these ideas about the mobile classroom in mind, the key aspect of a mobile learning 

intervention in the context of field work is that devices are mobile and must encourage 

learning in the field in a way that is specific to the area of study and the learning objectives of 

the field trip. From a technological perspective, the devices may or may not function outside 

the study area, but they might cease to be learning aids outside of the context for which the 

field trip intervention is designed. However, if the technology is designed well, it could act as 



 

 

a standalone application at other times and locations which might be of use to informal 

learners. This raises the concept of context and information relevance: the mobile learning 

tool and the actions it affords should be relevant to the study area and if possible, an 

extension of the resources a field study site can offer. 

The learning technology should be designed to perform a set of specific functions that are 

relevant to learning on the field trip. Simply replacing one method of performing an action 

with an appropriate piece of technology does not constitute a mobile learning intervention in 

this context. For example, a smartphone mapping application to find a route is not a tool 

designed to aid novel forms of learning, since it is simply swapping one delivery method (a 

paper map) for another. However, enabling different methods to record information in the 

field using a handheld device (such as taking field notes on a video or voice recorder) that 

enable discussion and reflection at a later date can offer new learning opportunities, so long 

as these are part of the field trip process as a whole. Although the introduction of such 

devices may not directly influence learning during the time in the field, they often aid in the 

recording and writing up process of the experience as a whole. An example of using 

technology in this way is described in the MyArtSpace project (Vavoula et al., 2009), which 

is discussed in more detail later in this chapter. A field trip with a mobile learning component 

must be designed as such; the plan, the technology and the infield teaching guidance must 

work towards the learning objectives. To summarise, a field trip which is designed to take 

advantage of mobile learning as a set of techniques should:  

 be designed around the technology (but not driven by the technology); 

 be focused by the learning objectives of the field trip;  

 include technology which is robust, reliable and relevant and allows the learner to 

connect prior knowledge with new data to encourage learning. 

Technology in the Field 

Modern mobile technology offers educators and learners an opportunity to bring the learning 

in field trips away from the classroom to become part of the field experience itself. This can 

be in the form of better data collection devices with the ability to record audio, video and still 

images with a location component that replaces the traditional field notebook. By 

automatically stamping a set of entries with a location and time, mobile technology offers 

learners the ability to take more complex notes in a variety of media to collect information 

from the field to bring back to the classroom or field centre for analysis. Time is an essential 

component and can be thought of forming the basis of most field trips, since there is time 

spent in the base or field centre and also time spent doing the work in the field. There is a 

new opportunity here to combine the two and set up of the essentials of a base in the field, 

with the added benefit of assisting reflective learning through visualisation and analysis of 

data in situ. This would help students assess whether their collected data is accurate, by 

relating the analysis more immediately back to the real environment and to discover whether 

more data collection is required whilst being in the field. This might reduce a common 

problem of field trips, where data is collected in the field, subsequently analysed back at base 



 

 

with the realisation that some data are incomplete or inaccurate, then having to go back into 

the field for supplementary collection. 

One of the advantages of using mobile technology in the field is the ability to simulate 

situations where it would otherwise be difficult or dangerous to do so. An example of this is 

the Environmental Detectives game (Klopfer and Squire, 2008) which gave high school and 

college students an opportunity to investigate a toxic spill simulated though information made 

available on handheld devices The objective of the game was to find the source of the toxic 

spill through ‘drilling’, a simulated function provided by the game where the mechanisms of 

chemical seepage were influenced by variables such as soil types that are present in the real 

world. The application was well designed and went through multiple stages of development 

before being deployed to several schools and universities. One of the issues of this project 

was the students engaging with the technology but not with the learning objectives. The 

students had a tendency to keep taking samples by drilling in a trial and error fashion which 

meant that attention was paid to winning the game by finding samples, rather than 

understanding the educational material it was attempting to convey (Lonsdale, 2011). This is 

an example of a field trip that was driven by the technology rather than being designed 

around the technology. The students engaged in the novelty of the devices rather than 

visualising and understanding the properties of the toxic spill and collaborating to rectify the 

situation. This is similar to the ‘treasure hunt’ behaviour in some of the students in the 

Ambient Wood project where they were trying to find all of the sounds the wood had to offer 

rather than learning about the environment around them with the extra information provided 

by the technology. 

The situation created by Environmental Detectives can be overcome by designing field 

technology to act as a type of guidance through the field experience and towards the learning 

objectives. The nQuire toolkit is a mobile learning system which can be customised by the 

teacher to fit with the learning objectives of individual inquiry-based learning tasks 

(Mulholland et al., 2010). This approach differs from a mobile learning activity seen in 

Environmental Detectives as it allows the students to manage their inquiries using nQuire as a 

tool for creating hypotheses, recording data and performing some analyses. In nQuire, the 

objective is to use the scientific method to work towards the hypotheses created by the 

students, rather than on winning and becoming the best Environmental Detective. 

Augmented Reality (AR) is the technology employed to overlay information on an 

abstraction of the real world, such as a camera preview on a mobile device. Some readily 

available applications on mobile devices include Wikitude (www.wikitude.com) and Layar 

(www.layar.com) which follow this convention by placing markers over a device’s camera 

preview, whilst responding to the sensors of the device to make the markers behave as if they 

were physical objects. The quality of the experience of interacting with these apps is 

therefore heavily reliant on the device’s sensors whose accuracy and stability varies and can 

therefore affect the user experience.  

The potential for AR in education to simulate situations has also been seen in the 

reconstruction of ancient geographical landscapes such as glaciers (Priestnall and Polmear, 



 

 

2007) to encourage students to directly compare the real world with a model of what the area 

looked like when it was under glacial ice. In this scenario, as with the Environmental 

Detectives study, the students are able to reflect critically upon the content of the application 

and compare the real world with the simulated scenarios, as well as understanding the role of 

technology itself. The benefits of using AR for teaching have been discussed as follows:  

 Augmented Reality gives the trainees the possibility of ‘learning by doing’. 

 Augmented Reality facilitates trainees’ search; information would be provided when 

needed; trainees would not have to look for it specifically. 

 This leads to reducing the likelihood of error and facilitating recognition rather than 

recall. 

(Anastassova and Burkhardt, 2009) 

The simulation of objects or landscapes which are not there in real life gives the learner a 

perspective on the learning material or objective that they would not otherwise have, due to 

the implementation of overlaid visual and audio data. This in turn allows students to reflect 

on what they are being shown through augmentation while they are in the landscape, in order 

to assess critically the concepts the technology is helping to convey.  

Another approach is the use of technology to simulate the entire field trip experience, 

resulting in a virtual field trip (VFT) (Jacobson et al., 2009). A VFT will often be used in 

cases where actual field trips would be impractical or too costly. One example is getting 

students to understand the implications of soil erosion on civilisation by understanding the 

consequences for previous civilisations across the world. The VFT is useful in this scenario, 

as travelling to the sites of Mesopotamia, South America and Australia on a trip can be 

impractical (not least in terms of cost) but the evidence these sites can provide about soil 

erosion is useful to understanding implications. The VFT in this instance is a well-designed 

web interface with ‘stops’ that each supply different pieces of information in a variety of 

media to attempt to get the students to understand what it would be like to actually be there. 

The development of VFTs is time consuming and costly but may be a good compromise in 

terms of simulating the field trip experience on a larger scale. 

Lastly, there is the combination of VFTs and real field trips. The OTIH (Out There, In Here) 

(Adams et al., 2011; Adams et al., 2010) and ERA (Enabling Remote Activity) (Collins et 

al., 2010) projects both allowed real-time, synchronous data collection in the field to be 

shared with students at a different location: at an indoor laboratory or classroom; or in a car 

parked nearby. Real-time two-way communication was also set up, so students in both sites 

could discuss and steer the data collection and share information about what they were 

seeing, particularly where the lab-based students could use desktop PCs to look up additional 

information on the Internet that they could then send through to their field-based colleagues. 

In this way, students who might have problems with accessibility to the field site (e.g. 

wheelchair users) can still participate in the field trip experience and help steer the data 

collection, in collaboration with their peers who are out in the field.  



 

 

Case Studies 

In this section, we will present and critique some examples of mobile learning interventions, 

designed to aid and encourage learning on field trips.  

MyArtSpace 

MyArtSpace was a service to support school students learning on field trips to museums and 

galleries (Vavoula et al., 2009). It addressed a well-recognised issue, that school museum 

trips are disconnected from classroom learning. Generally, teachers can spend days in 

preparing the logistics of a museum visit. Children are then taken to the museum, given a 

worksheet to complete, spend half an hour dashing around the museum completing the tasks, 

and end up in the museum cafe. Often, that experience is not followed up in the school 

classroom.  

MyArtSpace was developed to provide a more productive learning experience on museum 

trips, through collaborative design between teachers, museum education officers, a software 

company and educational technology researchers. The team adopted an inquiry learning 

approach, where teachers prepared for a museum field trip by working with children in the 

classroom to propose questions for investigation that are personally interesting and relevant 

to the curriculum. For example, on a visit to the D-Day Museum (which interprets the Allied 

Landings in Normandy during World War 2), typical questions were: ‘What were the roles of 

women during D-Day?’ and ‘Were the landings a success or a failure?’  

On arriving at the museum, the children were handed mobile phones with software to support 

their visit, usually one device per pair of children. With the phone they could: type in two-

letter codes (displayed beside exhibits) to receive a multi-media presentation on the phone; 

take photos around the museums; make voice recordings; and take notes. Each activity was 

automatically sent by a phone data connection to the child’s personal web space, to produce a 

record of the visit. The aim was for the children, working in pairs, to record evidence that 

would enable them to address an inquiry question, for example they could look for evidence 

of successful outcomes or setbacks to the Allied invasion. Generally, they would act as two-

person media teams, recording evidence or interviewing each other. Back in the classroom, 

the children produced group presentations addressing the inquiry question. They could share 

and include their images, notes and voice recordings, as well as browse for further 

presentations and media provided by the museum.  

A year-long developmental evaluation of MyArtSpace showed that, on average, the children 

spent longer 90 minutes engaging with the museum compared to 20 minutes on previous 

visits. The service was successful in supporting inquiry-based activities that connected 

learning in the classroom and in the field. Two key issues were the preparation time needed 

by the teachers in explaining the technology and the methods of learning, and the need for the 

children to be selective in capturing data in the museum so that they would not be 

overwhelmed with material back in the classroom. 



 

 

Augmenting the Visitor Experience 

The Augmenting the Visitor Experience project (Priestnall et al., 2009) focussed on 

technology-enhanced outdoor learning, specifically the relative merits of a range of 

techniques for augmenting a field visit with media relating to the scene around. The project 

ran during a residential fieldtrip to the English Lake district, where six groups of five students 

(third-year undergraduates and postgraduate geographers) were tasked with developing a 

strategy to compare and evaluate five different technologies, shown in Figure 1. The 

technologies were: 

 Computer-generated acetates showing annotated perspective views of the landscape 

created by the students from known locations. 

 A custom GPS-enabled mobile application called GeoMoLe which delivered similar 

views to the acetates, automatically triggered by location. It also included a tool to 

sketch with a stylus on the screen and audio descriptions of the visible landscape. 

 A ‘mediascape’ that was authored by the students before going into the field and 

delivered in the field on a mobile phone.  Media files offering additional information 

about parts of the landscape were associated with trigger zones on a map, the size 

shape and position of which were determined by the students. When the user entered 

the location, the media clips were automatically displayed on the phone. 

 Google Earth running on a tablet PC with GPS input. Pre-cached terrain and 

photography allowed the familiar Google Earth interface to be taken into the field, 

with various map overlays, such as geology, made available. The user's current 

position was automatically updated via the connected GPS. 

 A Head Mounted Display (HMD) connected to a laptop, GPS and inertial device. The 

experience was of being immersed in the surrounding landscape, but 20,000 years ago 

during the Ice Age, with simulated landscape shown on the high definition 

stereoscopic display that changed with the user’s location and head movements.   

 

Figure 1. Techniques compared during the Augmenting the Visitor Experience project, from 

left to right: acetate, custom PDA app, mediascape, Google Earth, and Head-Mounted 

Display. 

A consistent property of the content made available through all techniques was the nature of 

the geology of the area, and elements of the landscape that related to its formation by glacial 

ice and other physical processes. The exact portrayal of such information and the modes of 

interaction that were allowed clearly varied across the five techniques. The learning 

objectives for the students related to developing schema for evaluating the techniques, and 



 

 

the effectiveness of various digital geographical representations in the field. An essential part 

of this was gathering evidence via video, photography, notes and sketches.  

The findings of the exercise related to general usability and environmental factors emerging 

directly from the student experience, and also more subtle issues centred on the process of 

associating mobile geographic representations with the actual landscape scene, which were 

revealed by direct observation by the researchers and analysis of in-field video diaries.  In 

terms of interaction design the need for ‘simple added value’ was clear from focus groups. 

Some technologies offered attractive functionality but their modes of interaction proved 

cumbersome. The familiar interface and flexible data layer switching of Google Earth offered 

a potentially powerful tool for in-field data exploration and logging, but the desktop 

interaction design did not lend itself well to use on a tablet screen, even with pen-based input. 

Similarly with the HMD the affordances offered by visually immersive stereoscopic 

augmentation were offset by the complexities of the system and lack of robustness. Some of 

the functionality offered by GeoMoLe proved useful, including onscreen sketching, 

interactive legends and descriptive audio filtered according to whether certain landscape 

elements were predicted to be visible or not. The authoring environment of the mediascape 

which allowed various geographical footprints to be associated with different media files was 

powerful and easy to use. However, in both cases environmental factors such as bright 

sunshine and rain limited the effectiveness of using small screen mobile devices.     

A general finding to emerge was that the students struggled to make the connection between 

media portrayed on a device and those elements of the landscape scene to which the media 

related. This challenge was revealed particularly well by analysing the video diaries, where 

students were observed to be looking at one part of the landscape whilst using media relating 

to a different part of the landscape. This was more evident where media lacked visual clues, 

and an interesting research challenge remains in designing locative text or audio which goes 

some way towards replacing the ability of an expert field guide to point out features of 

interest in a landscape.    

Using Audio to Support Location-based Learning 

In the Augmenting the Visitor Experience project, audio emerged as a compelling form of 

media to enable learning about one’s outdoor environment. It is particularly suited to field 

trips and other outdoor venues where the primary site of interest may have a strong visual 

element on a large scale (e.g. the geography or geology of an entire landscape, or an immense 

building such as a cathedral). In these scenarios, it can be difficult to shift one’s visual or 

cognitive focus from the enormity of the surroundings to a small screen such as that found on 

a smartphone or similar handheld device. The benefits of using audio to provide information 

or instructions in these instances are numerous: it can be played through cheap and simple 

devices (e.g. an mp3 player); listening to audio does not demand that you shift your attention 

from your main visual point of reference; audio can be used to provide sound effects as well 

as the spoken word (possibly as a contrast or to add authenticity/ambience). 

Audio tours are becoming commonplace in many countries, particularly at tourist attractions 

such as stately homes or other historical venues. A study called Hidden Histories: To the 



 

 

Castle! was carried out in Nottingham, UK by researchers working in collaboration with a 

local community history group, as part of a wider Towards Pervasive Media project 

(http://towardspervasivemedia.ning.com) funded by the Engineering and Physical Sciences 

Research Council (EPSRC – grant number EP/H024867/1). This study compared two types 

of audio tour, one that was led by members of the local history group, who gave live spoken 

narratives at a series of stops on the walk (the ‘person-led’ walk) and a second tour where the 

audio was recorded digitally and delivered to participants via a GPS-enabled smartphone (the 

‘technology-led’ walk). The subject of the walk was the 1831 Reform Riots in Nottingham 

and was based around a number of points of interest in the city centre. Around fifty 

participants attended the person-led walk, whilst the technology-led walk was trialled with a 

much smaller group of six participants. The main aim of the study was to investigate how 

mobile technology could be used to enable public learning of history through geolocated 

spoken audio, with information derived from a number of sources (some of which may have 

conflicted with each other in the facts as they were told). Gaining historical empathy and 

being able to interpret the likely facts from these conflicting sources were secondary 

objectives. Preliminary analysis of questionnaire and interview data suggests that participants 

on both walks managed to obtain a reasonable level of historical literacy, empathy and 

interpretation following their experiences. There were some interesting findings from the 

technology-led walk, particularly with the issue of authenticity: for example, one of the 

narrators of the digital audio clips had a foreign accent which participants indicated was not 

appropriate since they would have preferred a regional accent so they felt more immersed in 

the local surroundings. It was also found that by providing participants with individual 

devices and headphones they tended to experience the spoken audio in isolation from other 

group members, turning a group experience into more of an solitary one – a finding also 

reported by researchers on the Sotto Voce project, who attempted to address this by providing 

shared audio via an ‘eavesdropping’ mechanism (Aoki et al., 2002). 

Audio tours in historical settings have been explored by several other researchers, such as 

Reid and colleagues (who coincidentally also used the 1831 Reform Riots, in Bristol, UK as a 

case study: see Reed et al., 2005) and Epstein and Vergani, who created an alternative history 

audio tour around Venice, Italy (Epstein and Vergani, 2006). It is clear that history provides 

us with rich information sources but there is also great potential to provide audio guides, or 

interactions involving audio, across a number of other subject disciplines (such as the 

previously mentioned Ambient Wood project).  

Summary of case studies 

Table 1 shows the main projects discussed in this chapter with indications of the advantages 

and issues related to learning, as a guide for others considering using mobile devices for 

learning in the field. 

Project Name Main Features 

Learning Advantages and 

Issues 

Cornocopia/Plantations 

Pathfinder (1997) 

Identification of plants in situ 

through text on a mobile 

Information matched to 

location. Field note taking. 

http://towardspervasivemedia.ning.com/


 

 

device. 

Ambient Wood (2003) Wooded area rigged with 

devices which gave 

information about 

surroundings. 

Immersive and entertaining. 

‘Treasure hunt’ learning 

impeded sense-making. 

Environmental Detectives 

(2008) 

Devices used to simulate a 

toxic spill for which students 

had to find the source. 

Simulated a hazardous 

scenario. Students collected 

samples by trial and error 

rather than sense-making. 

MyArtSpace (2009) Mobile devices used to record 

information from a museum to 

be analysed at a later date. 

Encouraged students to 

discuss and reflect on their 

findings and collections after 

the field trip. Longer 

engagement with the museum. 

Students needed to be 

selective in capturing data. 

Augmenting the Visitor 

Experience (2009) 

Student evaluation of a set of 

different technologies designed 

to augment the visitor 

experience.  

Provoked students to think 

about what does and does not 

work in location based 

technology. 

LillyPad (2010) Devices used to record and 

view environmental statistics 

covering a number of seasons. 

Real data collected and 

analysed in the field. 

Reducing time spent on data 

entry enabled discussion and 

sense-making. Tools to 

communicate with students in 

other groups were not used. 

Out There, In Here (2010) A combination of students in 

the field and students in the 

classroom experiencing the trip 

‘virtually’. 

Allowed students at a distance 

to participate in a field trip 

which they would otherwise 

not be able to access. 

Hidden Histories: To the 

Castle! (2012) 

Enabled public learning of 

history (the 1831 Reform Riot) 

through two different forms of 

audio guides: one ‘person-led’ 

and the other delivered by 

mobile device. 

Fostered the attainment of 

historical literacy, empathy 

and interpretation in 

participants. Some issues 

regarding authenticity of 

spoken narrative, also around 

group vs individual listening.  

Table 1: Selected projects on learning in the field, with reported learning benefits and issues 

Conclusion 

The smartphone has become a scientific toolkit, combining a multimedia computer with 

audio and video capture, location tracker, compass and tilt sensor. However, a more complex 

device does not necessarily provide a better learning aid. A particular problem is that the 

tools may be not be accurate enough for fieldwork: the compass may be unreliable; GPS 

accuracy is affected by mountains or buildings blocking the signal and high definition 

smartphone screens may reflect glare from sunlight. The challenge is to exploit properties of 

these devices that enable effective learning in the field. 



 

 

Field trips differ from some other mobile learning scenarios, as the location of the learner is 

almost always meaningful and is usually where learners can get first-hand experience of 

evidence used to support their studies. Mobile technology can allow learners to record 

location-specific data, to analyse and reflect on the information they collect while in the field, 

to enrich their field experience by accessing pre-prepared audio and multimedia 

presentations, and to see the surrounding landscape augmented with labels and visual 

simulations. This chapter has indicated the enormous potential for mobile technologies to 

enhance and augment field trip learning for students from a variety of subject disciplines and 

across differing contexts. We hope it might inspire other educators to use mobile technologies 

on their own field trips in the future.  
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