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This paper describes the results of a study involving about a hundred adolescents from various 
Secondary Schools in Singapore in 2004.  Subjects were tasked with two complementary tasks in 
the field, and they worked in pairs to navigate a given route, and also to subsequently engage in a 
debate about an issue pertaining to the same neighbourhood, using text - and picture-messaging 
technologies.  The paper references an earlier pilot study carried out that same year with a 
separate, smaller, group of students.  The results of the study are analysed with a view to 
informing more effective classroom practice, specifically when teaching map-reading, and, more 
generally, in collaborative learning environments as a whole.  

 
 

Background 
 
From January to March 2004, forty Grade Nine students from a school in Singapore were taken, in small groups, to 
various neighbourhoods around the island and tasked with completing an orienteering activity, and a real-time 
debate, through the use only of an exchange of text - and picture-messages.  The study and its preliminary findings 
were reported on in one of our earlier papers (Lim, Hedberg & Chatterjea, 2004).  The study represented the pilot 
study of a wider research intervention, carried out between March and July 2004 among just over a hundred 
Singaporean students, the results of which are described in the present paper. 
 
Our earlier paper provided a overview of some of the theoretical constructs underpinning this study, specifically with 
respect to social constructivism, communities of practice and social software.  It would be worthwhile to review 
briefly some current directions in the research.   
 
Perkins (1992) elaborated on three ways in which intelligence can be distributed; namely physically (student output 
such as the completion of traditional problem sets, journals and portfolios, simple programming and desktop 
publishing), socially (co-operative learning), and symbolically (for example, through diagrams & charts, mental 
maps, and role-play). These insights have their roots 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. 
 
The seminal work of Sinclair and Coulthard (1975) might be investigated as the basis of analysing the discourse 
modes in text -messaging.  In analysing classroom discourse, they devised a heirarchical structure comprising acts 
(elicitations, directives and informatives), which in turn structure moves (framing, focusing, opening, answering and 



follow-up), which in turn realise exchanges.  Examples of the latter include ‘teacher inform’, ‘teacher direct’, 
‘teacher elicit’, ‘pupil elicit’, ‘pupil inform’, ‘check’ and ‘re -initiation’.  
 
Johnson and Johnson (1979) define ‘Structured Academic Controversies’ as the “deliberate stimulation of 
intellectual conflict by creating a highly structured situation wherein one student’s ideas, information, conclusions, 
theories, and opinions are incompatible with those of another, and the two seek to reach an agreement by engaging in 
Aristotelian ‘deliberate discourse’” (Johnson, Johnson and Smith (1997). 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. 

 
Garrison and Anderson (2003), writing about e-learning in general (which they define as “learning facilitated online 
through network technologies”), identify three key elements of what Lipman (1991) has termed a ‘community of 
inquiry’, which, in turn, is characterised by an environment in which choice and a diversity of perspectives 
encourages higher-order thinking and learning; these key elements are namely cognitive presence, social presence 
and teaching presence.   
 
Briefly, social presence is “the ability of participants in a community of inquiry to project their full personality, 
socially and emotionally, through the medium of communication being used” (Garrison, Anderson and Archer, 
2000); teaching presence is “the design, facilitation and direction of cognitive and social processes for the purpose of 
realising personally meaningful and educationally worthwhile learning outcomes” (Anderson et al, 2001); and 
cognitive presence is defined as “the extent to which learners are able to construct and confirm meaning through 
sustained reflection and discourse in a community of inquiry” (Garrison, Anderson, and Archer, 2001).  The extent to 
which these three elements of a community of inquiry can be fostered through learning activities using text - and 
picture-messaging is a focus of the present research intervention. 
 
Of particular relevance to the present study is cognitive presence.  Garrison, Anderson and Archer explain that 
cognitive presence is ‘operationalized’ by what they term the ‘practical inquiry model’.  In practical inquiry, there 
are four phases: namely a triggering event, in which teaching presence is employed to explicitly introduce an issue or 
problem, in terms of learning tasks, to the learners; exploration, in which the learners are required to understand the 
nature of the problem, and then move through the social exploration of ideas to a fuller exploration and subsequent 
selection of relevant information; integration, in which learners begin to assess the applicability of ideas in terms of 
how well they describe the issue; and finally resolution, in which learners work towards building a consensus.  It 
should be noted that these four stages of the practical inquiry model correspond very well to the respective stages in 
a Structured Academic Controversy. 
 

Methodology 
 
The study explores how mobile phones can be used as tools for collaborative learning around two geographical tasks 
designed to give insights into how adolescents perceive their local environment. The intervention was a staged 
implementation design in such a way that pairs of students undertook a two-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. 
• The orientation of a QuickTime VR panoramic scene to match a map of the same area – students were 

scored by the time taken, the accuracy of the orientation and the accuracy of their location on the map of the 
axis of panoramic rotation. 
 

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 neighborhood that was unfamiliar to them; Team A proceeded to 
navigate to the first checkpoint, using conventional means (following clues on a worksheet).  Along the 



way, the team members were to keep a pictorial record, using a camera phone, of any significant landmarks 
or exemplars of land-use; 

• Once sufficient time had elapsed, Team B proceeded 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.  The exchange of messages  was saved for subsequent examination; 

• The steps were repeated for additional checkpoints – routes were typically between 1.6 km to 2.0 km. 
 

The second task required students to adopt and defend non-congruent social perspectives about the same 
neighborhood. The model followed the design below: 

 
Team A Exploring an area, gathering evidence to support 

a given point-of-view 

Team B Exploring the same area, gathering evidence to 
support another point-of-view 

Engaging in a Structured Academic Controversy 
regarding the optimal land-use of the given area 

 
In the second task, teams of students explored a bounded area, looking for pieces of evidence that 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.  By analyzing the pictorial exchange, the study was able to identify which particular aspects of their 
local environments the students perceive to be relevance to the given geographic themes.   
 
Finally, a post-test was administered to the same students who took the pre-test. The post-test was identical in task to 
the pre-test, and analyses of the results enabled the extent of the assumed contribution of multimedia-messaging to 
students’ powers of observation, cognitive mapping abilities and appreciation of multiple points-of-view to be 
determined.   
 

Results and discussion 
 
Figure 1 presents a typical transcript of the dialogue between the lead and following teams in the orienteering task 
with the statements coded for the analysis.  
 
Figure 1: Samp le discourse between pairs of students (Locale HV) 

Time Lead Lavina & Ziwei (0010) Follow Michelle & Poh Sian (0013) 
1452  Exploratory question A .. Where r u 
1452 Instruction Hey, when u al go down , l0ok 4 the signb0ard, 

‘V.E.R.I.T.A.S. Check 4 understanding Got it an0t? Urgency 
Re asap 

 

1453  Acknowledgment Gt it  
1455  Procedural question Then hw 
1456 Instruction Walk thr0ugh the lane then turn left..Find al 

breed pets. Directed tip The signb0ard is hiden am0ng the 
trees so open ur eyes.Hehe 

 

1456 Walk thr0ugh the lane then turn left..Find al breed pets. The 
signb0ard is hiden am0ng the trees so open ur eyes.Hehe 

 

1456  Urgency Faster reply  
1457 Walk thr0ugh the lane then turn left..Find al breed pets. The 

signb0ard is hiden am0ng the trees so open ur eyes.Hehe 
 

1459  Qn seeking elab Where is e lane 
1502  Procedural qn Wat is nex 
1503 Statement addressing misconception U dont walk past that 

veritas. Directed tip The lane is b4 the veritas. It’s between 
the veritas and an0ther building 

 

1504  Reporting attainment Reach le. Procedural qn Wat is 
nex 



Time Lead Lavina & Ziwei (0010) Follow Michelle & Poh Sian (0013) 
1507 Verification of attainment Reach the pets le? Instruction 

Then cr0s the rd, walk straight, c a big signb0ard ‘P’.. 
 

1508  Reporting attainment Hav le. Found p .. Procedural 
qn Then? 

1511 Instruction Walk towards the left then turn right..There gt a 
signb0ard medical centre above wats0ns..U need to cr0s rd 
after that 

 

1509  Verification of attainment Gt houses hor 
1511  Reporting attainment We r at hse no.26. ,jln rumia rd 
1513  Declaration of lack of understanding Wat talkin u 
1515 Qn seeking to verify attainment, using learner’s own terms Y 

g0t hses? Re-instruction After that P Walk towards the left 
mah..Then right, then u wil b facing the rd..Then gt 
wats0ns..Ab0ve it g0t the signb0ard medical centre..Check 4 
understanding Gt it? 

 

1516  Reporting attainment I reach le. Procedural question 
Then hw 

1518  Reporting attainment We r at jin merah saga rd 
1519 Instruction Then reach the wats0ns..Turn left then walk 

straight where u wil pas by c0ld st0rage..U wil c ‘better 
h0mes 4 us’ 

 

1521  Acknowledgment K. Question seeking to verify 
attainment Holand rd shpin centre huh 

1522  Procedural question After tat hw 
1523 Exploratory question Where r u nw? Question seeking to 

verify attainment U c the better home for us already? 
Instruction That wil b ur next destinati0n after the dental 
surgery..Check 4 understanding U gt it? 

 

1524 Where r u nw? U c the better home for us already? That wil 
b ur next destinati0n after the dental surgery..U gt it? 

 

1526  Reporting attainment Beter hm 4 us found le . 
Procedural qn Then 

1527  Qn verifying attainment Upgradin huh 
1529  Urgency statement Faster 
1529 Instruction After that, l0ok 4 senior citizens c0rner. It’s 

under an hdb bl0ck.. 
 

1530  Qn seeking elab Block wat 
1531  Acknowledgment K .Procedural qn Then 
1532 Admission of fallibility I never n0tice leh..Re-instruction Bt 

after that better h0me u need to turn right..Directed tip It’s 
near i mean the distance 

 

1532  Reporting attainment 

 
1534  Procedural question Then nex 
1536 Question seeking to verify attainment, using the learner’s 

own terms What is the mms u send? Re-instruction U reach 
the c0rner then..Is u walk al0ng the shelter then walk up the 
stairs then u wil c the fitness c0rner, Directed tip u have to 
l0ok out 4 the signb0ard leg lift.. 

 

1540 Check 4 understanding Gt it? I mean the leg lift..Instruction  



Time Lead Lavina & Ziwei (0010) Follow Michelle & Poh Sian (0013) 
After reach that, l0ok out for blk 10 n 11..Between that 2 
bl0cks..G0t semicircle shapes, l0t of them..Request for 
report on attainment Reply tel us where u r.. 

1543  Reporting attainment 

 
1547 Instruction Nw walk straight then turn right..D0nt cros rd..Bt 

when u are near the traffic light u wil c a cl0ck in the air, 
Directed tip meaning u have to l0ok up to sp0t it  

 

1550  Reporting attainment 

 
1551  Procedural qn Nex how 
1554 Question seeking to verify attainment, using the learner’s 

own terms What that mms again? Instruction After the cl0ck 
in the air, walk straight, u wil c NPP, nati0nal police post at 
bl0ck 13. 

 

1555  Reporting attainment I in front of the clock. 
Procedural qn How 

1557 Qn addressing misconception U gt cr0s the rd ar? U cant 
cr0s it, Re-instruction just walk straight then u wil c blk 13 
where there wil b signb0ard, NPP.. 

Then how . 

1558  Acknowledgment K . Procedural qn How 
1601  Reporting attainment Reach 

 
An analysis of the results from the pre -tests and post-tests reveals the following observations: 

• For all students, the pre-test showed a negative correlation between the number of accurately matched 
rendered objects, and the time taken to match them.  With respect to the panorama-to-map exercise, there 
was also a correlation between the angular accuracy of the orientation, and the distance deviation from the 
axis of rotation.  This correlation held true regardless of gender, and for both the pre- and post-tests.  
Similarly, for all students in the post-test, there was a correlation between the time taken in the panorama -
to-map exercise, and the angular accuracy of the orientation. 

• Among the female students, the pre-test showed a correlation between the time taken to match the rendered 
objects, and the time taken to orientate the panorama.  For their performance in the post-test, there was a 
correlation between the time taken to orientate the panorama, and the distance deviation from the axis of 
rotation. 

• For the pre-test, the mean duration for the male students to complete the matching of the five pairs of 
rendered objects was 102 seconds, compared to 106 seconds for the female students.  The respective 
standard deviations were 73 seconds and 53 seconds.  In the post-test, the durations fell to 69 seconds and 
82 seconds respectively (with standard deviations of 41 seconds and 51 seconds respectively). 



• For the pre-test, the mean number of correctly matched pairs of rendered objects was 3.8 for the male 
students, and 3.3 for the female students.  The respective standard deviations were 1.0 and 1.2.  In the post-
test, the mean scores were 4.0 and 3.5 respectively (standard deviation were 1.0 and 1.1 respectively). 

• For the pre-test, the mean duration for the male students to complete the panorama-to-map exercise was 211 
seconds, compared to 202 seconds for the female students.  The respective standard deviations were 96 
seconds and 82 seconds.  In the post-test, the mean durations fell to 198 seconds and rose to 221 seconds 
respectively (standard deviations were 93 seconds and 87 seconds respectively). 

• The mean deviation in terms of distance, for the panorama-to-map exercise during the pre-test, between the 
perceived axis of panoramic rotation from the true axis, was 125 metres for the male students, and 110 
metres for the female students.  The respective standard deviations were 229 metres and 168 metres.  In the 
post-test, the mean deviations were 73 metres for the male students and 93 metres for the female students 
(standard deviations were 154 metres and 162 metres respectively).  As for the mean angular deviation 
between the perceived bearing from the true bearing, the figures fell from 32 degrees to 19 degrees for the 
male students, and fell from 40 degrees to 18 degrees between the pre- and post-tests for the female 
students. 

 
As for the orienteering task, twenty-six of the twenty-eight groups of students were successful in completing it 
within the allocated time.  That is to say, twenty-six of the twenty-eight ‘leading’ pairs were able to successfully 
guide their peers in the ‘following’ pairs along the prescribed route, using only a combination of text - and picture-
messaging  As in the pilot study, it was found that the pre-tests did not predict performance in the orienteering task. 
 
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 the propensity to use pictures in communication as opposed to text.  
A comparison of the twenty-one pairs of female students and the twenty-two pairs of male students revealed that 
among the former, they sent, on average, one picture-message for every 5.0 text -messages; the corresponding figure 
for the male students was one for every 4.0 text -messages. 
 
Another interesting result is that, among the ‘following’ pairs, those who were successful sent on average one text -
message every 3.66 minutes, compared to only one every 4.42 minutes for those who could not complete the route in 
time. 

 
There was a significant correlation between the time taken to complete the orienteering task, and the use by leading-
pairs of so-called ‘expressions of assuagement’.  Such discourse modes included ‘affirmations’, ‘statements of 
assurance’ and ‘edifications’.  Possibly, more of such statements needed to be issued by the leading pairs as the 
following pairs grew more desperate with the passage of time.   

 
Similarly, there was a significant correlation between the time taken to complete the orienteering task, and the use by 
following-pairs of both  ‘utterances of desperation’ and ‘fundamentals of learning’.  Again, this is very likely 
attributed to the fact that as time wore on in the task, following pairs might have grown increasingly desperate as to 
their chances of success.  Those who persevered and used these ‘fundamentals of learning’ (such as ‘questions 
seeking elaboration’, ‘exploratory and procedural questions’ and ‘statements or ques tions seeking to either verify or 
report attainment’) would have been able to complete the route within the allotted time. 
 
As for the Structured Academic Controversy task, it has already been noted that there is a close fit between the 
various stages of this task and the model of practical inquiry proposed by Garrison, Anderson and Archer (2001).  
The practical inquiry model was developed to analyse the discourse modes generated by online conferencing, 
computer-mediated communication and e-learning in general.  It adopts a message-level approach to the analyses of 
transcripts.  Fahy (2002) has adopted a sentence-level approach, arguing for a finer level of granularity.  The 
distinction between the unit of transcript analysis is blurred when applied to the analysis of text -messages, which are 
limited to 160 alphanumeric characters.  Indeed many of the messages sent were far shorter than that. 
 
An analysis of the messages sent during the Structured Academic Controversy tasks showed that of a total of 806 
messages, 483 were sent during what Garrison, Anderson and Archer term the exploration phase.  This works out to 
60 percent of the total number of messages, which compares very well to the 63 percent obtained during the pilot 
study and also by Garrison et al’s own work in 2001.  Fahy’s study a year later was also consistent with this, with a 
figure of 62 percent.  For the integration phase, 241 messages were sent, which represent 30 percent of the total.  The 



corresponding figures for the pilot study, Garrison et al and Fahy are 28 percent, 19 percent and 14 percent 
respectively.  Finally, for the resolution phase, 82 messages were sent, which represent 10 percent of the total.  The 
corresponding figures for the pilot study, Garrison  et al and Fahy are 9 percent, 6 percent and 20 percent 
respectively. 
 
It would appear therefore that the application of the Structured Academic Controversy in the context of a field-based 
mobile-telephonically-afforded learning environment does result in a worthwhile contribution to the corpus of 
research on the model of practical inquiry.  The relatively high number of messages sent during the integration phase 
can be accounted for by the structure imposed by the Academic Controversy task, and is particularly encouraging, 
given that Garrison, Anderson and Archer specifically point out that integration appears to be “more challenging than 
exploration” for learners, and as a consequence, “students will be more comfortable remaining in a continuous 
exploration mode”.   
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