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ABSTRACT 
This paper reports on the pilot study of a doctoral thesis which focuses on how the 
social software of the mobile internet, such as text messaging and picture messaging, is 
used by teenagers in the process of constructing negotiated and shared understandings 
of unfamiliar environments in which they find themselves. 
 To this end, the study was constructed such that students were given 
opportunities to collaboratively explore and navigate unfamiliar environments using the 
technologies of the mobile internet, as well as to engage in debate, and use multimedia 
evidence recorded in the field to defend their positions both to peers in the field and in 
the classroom, regarding various issues of concern to these environments, with specific 
links being made to their studies in geography. 
 
“Most people don’t take snapshots over little things - the used band-aid, the guy at the 
gas station, the wasp on the jello.  But these are the things that make up the true picture 

of our lives.  People don’t take pictures of these things.” 
Seymour Parrish – protagonist in One Hour Photo, Twentieth Century Fox 2003 

 
1.  RESEARCH QUESTIONS & PURPOSE 
This study explores how mobile phones can be used as tools for collaborative learning 
around geographical tasks designed to give insights into how teens perceive their local 
environment. 

Key research questions that delineate the bounds of the study are: 
• How do pupils seek to explore and understand the local environment in which 

they find themselves? 
• How are such understandings of three-dimensional environments 

communicated, through text, pictures and video, with their peers and friends? 
• What are the mechanisms (including textual and non-textual cues) which teens 

employ to coach their peers to successfully navigate alien environments? 
• How can the technologies of social software, specifically messaging 

technologies of the mobile internet, augment and / or detract from the semiotic 
processes of making and sharing meaning about place? 

Together, these questions represent a contemporary attempt at interpreting the thirty-
year-old contention of Tuan (1974), that 

in our mobile society, the fleeting impressions of people passing through 
cannot be neglected.  Generally speaking, we may say that only the visitor (and 
particularly the tourist) has a viewpoint; his perception is often a matter of using 
his eyes to compose pictures [emphasis added]. (p. 63) 

 
2.  THEORETICAL FOUNDATION & KEY DEFINITIONS 
One of the primary theoretical constructs underpinning the research would be Pea’s idea 
of ‘distributed intelligence’ (described in Perkins (1992)).  To quote Perkins, 



people think and remember with the help of all sorts of physical aids, and we 
commonly construct new physical aids to help ourselves yet more.  People think 
and remember socially, through interaction with other people, sharing 
information and perspectives and developing ideas … People sustain thinking 
through socially shared symbol systems. (p. 133) 

 The germ of these insights was planted in Vygotsky’s cultural-historical theory 
of activity, first formulated in the 1920s, in which the relationships between human 
agents and objects in their environment are mediated by culture, tools and symbols. 

Putnam (1993) brings to the present discussion the term ‘social capital’.  This 
refers to social networks which go beyond traditional familial ties and connect friends 
and strangers for mutual benefit.  Social capital is therefore the basis of collaborative 
behaviour. 

The basic unit of social capital is information, defined by Boeck (in press) as 
“material which is selected by individuals to be transformed by them into knowledge to 
solve a problem in the specific social domains to which they belong”.  In the study, the 
‘problems’ in which the students found themselves are described through what Johnson 
and Johnson (1979) term ‘Structured Academic Controversies’.  

Analyses of student participations in such Academic Controversies permit 
investigations of the social distribution of intelligence, by building on traditional models 
of debate and encouraging participants to reach shared consensual values.  

Such investigations exemplify Habermas’s (1981) concept of ‘communicative 
action’ – defined as ‘the use of language with an orientation to reaching understanding.  
Defined thus, Myerson (2001) explains that communicative action is shared action – 
such ‘small-group engagement’ is the ‘process by which people come to an 
understanding about something’. 

Portugali (1996) has asserted that individuals gain information about the 
external environment, not only by navigating through geographic space, but also 
through reading maps, through language, photographs and other media.  Further, as they 
navigate through geographic space, they encounter elements that “act as symbols”.   

Such symbols can be a “physical landmark, a word or phrase, or a building in a 
photograph.  These trigger our internal knowledge representation”.  Each symbol 
derives meaning from “both the specific cultural context of that individual and by the 
specific meaning intended by the generator of that symbol” (Peuquet, 1998).  Kress (in 
press) terms these symbols ‘criterial features’.  Echoing Peuquet, he postulates that 
these symbols represent the symbol-maker’s “interest, his position in the world at that 
moment, vis-à-vis the object to be represented”.   

Notwithstanding the adage of the worth of a picture, Kress acknowledges the 
differing functional specialisations of text and pictures as conveyers of meaning.  In the 
study for example, students used text messages to communicate procedural information, 
and used pictures to communicate appropriate orientation.  The relative frequencies 
with which text is used vis-à-vis pictures, was a proxy for the respective functional 
loads placed by adolescents in peer communication. 

Recently, various authors (eg, Palloff and Pratt, 1999; Russell and Ginsburg, 
1999) have made explicit reference to the formation and sustenance of learning 
communities in conjunction with online learning.  In these latter studies, the focus has 
been less on individual learning, and more on the social nature of cognition and the 
making of meaning; as Zukas and Malcolm (2000) succinctly express it, “students and 
teachers are considered to be social and cultural actors with identities emerging from 
their wider social experiences”.  



Finally, synthesizing these various strands is the term ‘social software’.  This 
has been defined as “any software which enables groups of people to communicate and 
to collaborate, and which exists for the benefit of the everyday non-specialist user…[it] 
supports and improves mainstream social practices, both offline and online” (Davies, 
2003). 
 In conclusion, Heidegger (1927) saw communication as the process by which 
‘people share their sense that the world can be comprehended’.  Myerson (2001) 
reminds us that ‘without such communication, people will lose confidence in the 
possibility of understanding their experience of the world…education is all about 
supporting the feeling of intelligibility by opening out lines of communication’. 
 
3.  BRIEF DESCRIPTION OF METHODOLOGY 
Students undertook a multi-part pre-test, followed by the two distinct tasks of the 
intervention itself, and finally a post-test (which was identical to the pre-test).   

The pre-test comprised: 
• Tests of spatial intelligence developed according to Gaughran’s (1996) 

sub-factor theory.  Specifically, subjects were required to match pairs of 
objects rendered in three-dimensions according to their angular rotation. 

• The orientation of a QuickTime VR panoramic scene to match a 1:10000 
map of the same area. 

• The exploration of a simulated urban or rural environment in a game – 
EcoRangers – which was specficially developed for this study.  Students 
learned about this environment by picking up ‘nuggets’ of information 
on its history, demography and socio-economy.  Using text-messaging, 
students then collaboratively constructed a Development Plan / 
Environmental Impact Assessment for the given area within a fixed 
amount of time.  EcoRangers has the distinction of being the world’s first 
multi-player real-time handheld game designed specifically to promote 
collaborative learning. 

As for the two tasks of the intervention itself, the first was the orienteering task. 
This comprised the following steps: 
• Both pairs of students were brought to a neighbourhood which was unfamiliar to 

them; Team A proceeded to navigate to a series of checkpoints, by following clues 
on a worksheet; 

• Once sufficient time had elapsed, Team B was permitted to navigate to the first 
checkpoint.  The only means Team B had at its disposal was to engage in an 
exchange of text- and picture-messaging with Team A about the correct route to 
follow; 

In the second task, teams of students explored a bounded area, looking for pieces 
of evidence which they could use to support non-congruent points-of-view.  They 
recorded these pieces of evidence pictorially, using the phones, and exchanged these 
pictures in real time while still in the field, physically separated from each other.  
Students used the evidence to explore given geographical issues regarding the bounded 
area, in the format of a Structured Academic Controversy.   
 Once they were back in class, a post-test was administered to the same students 
who took the pre-test. The post-test was similar in nature to the pre-test.   
 As a penultimate step, students had to paste their pictures and printouts of the 
SMS exchanges onto a large map of the area.  Classmates who had not participated in 
the fieldstudy were invited to look at this large composite tableau about the unfamiliar 
locale, and stick post-its onto the tableau.  These post-its were questions about the site, 



in relation to the given six tasks.  These questions were those which students felt were 
not addressed during the messaging exchange while in the field, some were also 
questions of clarification. 
 This exercise reflected to an extent what Tversky (1993) terms the ‘cognitive 
collage’ of our world view.  In describing our cognitive maps as collages, he 
acknowledges that, unlike the static traditional Euclidean map, the structure of our 
knowledge representation is contextually dynamic and multi-faceted, one of the primary 
elements of which are symbolic landmarks.  As described earlier, these landmarks 
“facilitate the encoding and retrieval of information about spatial location” (Golbeck, 
1985). 
 According to Tversky, therefore, cognitive collages are “thematic overlays of 
multimedia from different points of views”.  Kress (in press) corroborates this assertion.  
He reminds us that whereas speech happens in time, “image, by contrast, is organized 
by the logic of space.  That which I wish to represent has to be depicted in space, and 
the relations of the elements that I wish to depict have to be displayed through the 
semiotic means of space”.   
 Finally, the students who participated in the fieldstudy collected these post-its, 
and proceeded to craft a presentation, taking into account the questions from their peers.  
In this way, the presentation was therefore a summation of learning about the given 
issue pertaining to the site, as well as a document of their recommendations, based not 
only on their own observations in the field, but also tempered with the views of their 
peers. 
 
4.  ANALYSIS OF RESULTS 
This pilot study involved thirty-nine Grade Nine students (twenty-five females and 
fouteen males).  It was conducted between January and March 2004, at five different 
neighbourhoods in Singapore. 

For the orienteering task, four of the ten groups of students were successful in 
completing it within the allocated time.  That is to say, four of the ten ‘leading’ pairs 
were able to successfully guide their peers in the ‘following’ pairs along the prescribed 
route, using only a combination of SMS and MMS.  Of these four ‘leading’ pairs, 
female students were in three – the only pair of male students, and their corresponding 
pair of male ‘following’ students, actually managed to complete the activity in the 
shortest recorded time (56 minutes, compared to a mean among the other three 
successful groups of 74 minutes), partly because they were the only one of the ten 
‘following’ pairs who elected to run throughout the entire activity (this pair was able to 
run because their corresponding ‘leading’ pair gave them a textual overview of their 
entire route within the first fifteen minutes of the activity). 

It would therefore appear that although male students generally performed better 
in the tests of spatial intelligence during the pre-test (as measured first by the matching 
of rotated rendered objects and second by the panorama-to-map exercise), female 
students seem to be better at giving directions (as for following directions, the four 
successful ‘following’ pairs equally comprised students of both genders).  

This apparent conundrum might be explained when one considers that in terms 
of the orienteering task, in order to give directions successfully, one would need to not 
only have a high sense of spatial awareness of one’s environment (which the pre-tests 
showed the male students to have an advantage in), but crucially, be able also to be very 
precise in the transposition of this spatial awareness into the rather less rich, flatter (and 
therefore more ambiguous) medium of text.  Two kinds of intelligence are therefore 
required for the successful completion of the orienteering task – spatial and linguistic. 



One finding, in particular, from the results of the orienteering task is relevant at 
this point of the discussion, and that is the signficant gender difference with respect to 
propensity to use pictures in communication as opposed to text.  A comparison of the 
thirteen pairs of female students and the seven pairs of male students revealed that 
among the former, they sent, on average, one picture-message for every 3.733 text-
messages; the corresponding figure for the male students was one for every 3.334 text-
messages.  These results are signficant at the 95% confidence interval. 

Another interesting (and significant) result is that, among the ‘following’ pairs, 
those who were successful sent on average one text-message every 2.95 minutes, 
compared to only one every 3.56 minutes for those who could not complete the route in 
time. 

What conversations did the students have as they attempted to guide and follow 
each other in the orienteering task?  A comparison of the number of discourse types 
employed by teams who successfully completed the orienteering task, compared to 
those who did not, revealed that there was indeed a difference (significant at the 95% 
confidence interval) between the number of types employed by the former (a mean of 
17.25 discourse types, with a standard deviation of 1.5) and those by the latter (16.167 
discourse types, with a standard deviation of 2.483). 

Further, it was found that the ‘lead’ pairs in the successful teams used the 
following discourse types significantly more frequently than their counterparts in the 
unsuccessful teams: 

• Instructions (issued once every 6.88 minutes on average, compared to once 
every 9.03 minutes for ‘lead’ pairs in the unsuccessful teams). 

• Directed tips (including showing pictures / video; for example, “The signb0ard 
is hiden am0ng the trees” and “It’s between the veritas and an0ther building”).  
These were issued once every 6.94 minutes, compared to once every 14.18 
minutes for ‘lead’ pairs in the unsuccessful teams. 

• Questions checking for understanding (for example, “Got it an0t?” and “U noe 
where izit?”).  These were issued once every 2.67 minutes, compared to once 
every 3.45 minutes for the latter group. 
Together, the above means that every three minutes or so, successful ‘lead’ pairs 

would have either issued an instruction or a directed tip, as well as followed it up with a 
question checking for understanding. 

Successful ‘lead’ pairs also used the following discourse types, which their 
counterparts in the unsuccessful teams did not at all: 

• Questions seeking elaboration (for example “Wat ting yes?” and “Found.. Pls 
specify again..”). 

• Questions addressing misconceptions (for example, “U gt cr0s the rd ar? U cant 
cr0s it” and “U didn’t walk towards the p0ol rite?Er ,u c0uldnt walk there.”). 

• Questions seeking to verify attainment, specifically by utilising learner’s own 
terms / modalities (for example, “Y g0t hses?” and “What is the mms u send?”). 

• Conditional presentations of alternative (for example, “If you do not, find the 
track.” and “Or jus try ur best to find xiao guiling first”). 

• Statements of assurance (for example, “i tel u where to go after that” and “We 
coming”). 
Conversely, unsuccessful ‘lead’ pairs used the following discourse types, which 

their counterparts in the successful teams did not at all: 
• Declarations of lack of understanding (for example, “Wat talkin u” and 

“Nope..We lost”). 
• ‘Time-out’ imperative (for example, “Stay there first”). 



• ‘Nike’ imperative (for example, “just find watson”). 
As for the ‘follow’ pairs in the successful teams, they used the following 

discourse types significantly more frequently than their counterparts in the unsuccessful 
teams: 

• Statements reporting attainment (for example, “Reach le”, “Hav le. Found p” 
and “We r at hse no.26. ,jln rumia rd”).  These were issued once every 5.6 
minutes, compared to once every 6.54 minutes for ‘follow’ pairs in the 
unsuccessful teams. 

• Statements expressing urgency (for example, “Re asap” and “Faster reply”).  
These were issued once every 6.99 minutes on average, compared to once every 
41.67 minutes for ‘follow’ pairs in the unsuccessful teams). 

• Procedural questions (for example, “Then hw” and “Wat is nex”).  These were 
issued once every 8.14 minutes, compared to once every 11.36 minutes for the 
latter group. 

• Demands for information (for example, “Gif us as much info as possible” and 
“Send something”).  These were issued once every 18.59 minutes, compared to 
once every 43.1 minutes for the latter group. 

• Acknowledgments (for example, “Gt it” and “K”).  These were issued once 
every 28.74 minutes, compared to once every 53.48 minutes for the latter group. 
Successful ‘follow’ pairs also used the following discourse types, which their 

counterparts in the unsuccessful teams did not at all: 
• Statements of assurance. 
• ‘Helicopter’ imperative (for example, “Do not give inch by inch detail”). 

Conversely, unsuccessful ‘follow’ pairs used unsubstantiated guesses (for 
example, “Left or rite den. Left rite” and “turn rite rite. When we reach e traffic light 
rite”), which their counterparts in the successful teams did not at all. 

As for the structured academic controversy task, the subjects of the various 
photographs which the students took and selected to be incorporated into multimedia 
messages, as evidence of their respective given perspective, were analysed in order to 
gain an insight into the kinds of issues, scenes and objects which the students found 
meaningful with respect to their given topic.   

From this premise, it was therefore interesting that although each of the students 
in the pilot conducted their structured academic controversy task at one of five different 
locations, and each location had its discussion topic related to one of the three themes of 
‘development’, ‘tourism’ and ‘environment’, there still emerged several common 
subjects in the photographs which they chose to take, and subsequently to select for 
incorporation into their multimedia messages as pictorial evidence supporting their 
respective perspective. 

For example, photographs illustrating various forms of pollution, those 
illustrating flora (both native and alien), and those illustrating related to accessibility 
and modes of transport were frequently taken by the students, regardless of whether 
their given theme was on ‘development’, ‘tourism’ or ‘environment’.  Fellow 
classmates also detected such skews, as evidenced during the peer critique session, with 
written comments such as “why is all about rubbish and dust bin but not other things to 
against the question” and “why are all related to pollution”. 

These emphases accorded by adolescents to these subjects in particular are most 
likely explained, not only by prior knowledge from the curriculum, but also by the 
conditioning they have received throughout their lives so far (in both formal and non-
formal educational contexts), that as Singaporeans, they live in a land-scarce nation 
state with few natural resources of its own.  It would appear, at least from the evidence 



of the pilot study, that the government has been successful in this regard, and teachers 
might wish to take these biases in students’ preconceptions about the three topics into 
consideration when planning their lessons. 

On the other hand, there was also evidence that the peer critique sessions 
afforded sufficient opportunities for students to respond constructively to their peers’ 
explorations.  Written comments such as “why do you think this is so?” (appended 
beside an extract of a messaging transcript which read “though there is rubbish bin, ppl 
still any how throw their rubbish”), “construction is common.  It is not the government 
responsibility to protect guilin.  It is the citizen responsible” and “should fishing be 
allowed den” were typical of such exchanges. 
 
5.  SIGNIFICANCE OF THE RESEARCH 
Kress (in press) has noted that “the shift from the dominance of the book and the page 
to the new dominance of the screen is paralleled by a change in canonical modes of 
representation, away from the dominance of writing to an increasing use of image”.  
Educators should make the choice to learn more about the technologies from which 
students derive so much interest, to investigate how these sources of motivation might 
be best channeled towards improving the learning process.  To quote Rheingold (2003): 
“the emphasis on social software today ought to be a reminder that the real capabilities 
of augmentation lie in the thinking and communication practices these tools enable.” 

Traditionally, Academic Controversies have been structured such that 
participants engage in face-to-face debates.  This forum of interaction is somewhat 
contrived and cannot accurately mirror modes of teen discussion and negotiation 
outside of the formal learning environment.  

By taking direct advantage of the affordances of the mobile internet, over more 
traditional media, the study has the potential to make the following major contributions 
to the yet nascent body of research on pedagogical applications of social software.  
Specifically, the requirement that the students engage in real-time collaborative 
interaction while still onsite in multiple remote locations can only be properly realized 
with the mobile internet.  No longer should students have to wait till they return to 
school before sharing their thoughts with their peers: 
• The study encourages students to empathise with, and defend, different points-of-

view.  Through this debate, students gained an appreciation of the issues pertaining 
to the geography (such as competing land use, or environmental conservation) 
around the school, or of other significant parts of Singapore.  The quality of the 
debate was a function of their powers of observation, and this again gave the 
investigators an insight into what teens perceive as meaningful in their environment. 

• In this way, it is hoped that a counterpoint may be offered to Myerson’s (2001) 
assertion that ‘messages are very different from meanings’, in that ‘a message is an 
expression with a purpose, but without reason’.  In other words, taking Habermas’s 
(1981) premise that ‘to communicate is to engage with meanings [and thus with the 
reasons behind what is expressed], in the hope of achieving a shared understanding 
of the world’, this study seeks to investigate the extent to which the messaging 
technologies of the mobile internet can yet be fraught with meaning.  Indeed, to 
quote Myerson again, ‘communication is rational only when it has this element of 
debate’. 

• In his critique of how mobile telephony is changing the nature of communication, 
Myerson draws a contrast between Heidegger’s (1927) view of communication, in 
which the latter is ‘good when an answering voice arises proximally to the initial 
utterance’ (in which ‘proximally’ is defined by Myerson as being ‘not far in human 



understanding’), and ‘mobilised communication’, in which communication is good 
when ‘the response comes as swiftly as possible’.  This dichotomy allows Myerson 
to conclude that ‘the contrast is really about space and time.  For Heidegger, the 
metaphor is spatial’.  I would dispute this rather neat conclusion, for I believe that 
Heidegger’s paradigm was closer to a semantico-cognitive metaphor.  Yet I would 
go further to add that there is indeed a place for a third, truly spatial, axis of 
communication theory – it is one that manifests itself especially in the technologies 
of the internet (mobile and otherwise).  In other words, to what extent does the 
quality of communication decay over space?  While this question is too unwieldy to 
attempt a thorough answer here, it is my belief that this study would be one of few 
which seek to contribute equally to all three axes of communication – temporal, 
cognitive, and spatial. 

• To take issue with Myerson again, I would argue that mobile messaging has evolved 
beyond the point which ‘the process of data acquisition is precisely the stage which 
is minimized by the mobile’.  The caveat is that while this may no longer 
necessarily be the case, the few existing applications to education of handheld 
technologies in general, and mobile telephony in particular, are still structured to 
discount this new affordance.  In contrast, this study places at its heart the issue of 
how learners might use the particular affordances of the technology in authentic 
discourse, rather than to view the technology as merely another means of 
asynchronous, aspatial, data delivery and response. 

• By marrying the use of social software to the collaborative learning framework of 
the Structured Academic Controversy, the study represents an attempt to redefine 
the traditional parameters of the Structured Academic Controversy against the more 
contemporary context of the hyper-connected, ‘always-on’, world of the adolescent. 

• The latter is characterized by digital convergence.  Two technologies which figure 
large in the teenager’s life are the mobile phone and the gaming platform.  Through 
the use of the EcoRangers multi-player real-time handheld game in the pre- and 
post-tests, this study has the distinction of being one of the earliest, if not the first, to 
explore the potential pedagogical applications of this new kind of social software in 
promoting collaborative learning. 

• Finally, the sharing of their worldviews with their peers back in school, through the 
composition of a pictorial tableaux, and the opportunities which their schoolmates 
were given to react to and critique these worldviews, goes some way towards 
addressing Tufte’s (1990) conundrum that “even though we navigate daily through a 
perceptual world of three spatial dimensions… the world portrayed on our 
information displays is caught up in the two-dimensionality of the endless flatlands 
of paper and video screen”.  While a pictorial tableau per se would not seem to 
enable its viewers to ‘escape flatland’, the fact that the students’ real-time 
interpretations of their environment through textual exchange is captured and 
subsequently located in place on that same tableau might tentatively be argued to do 
just that. 
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