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INTRODUCTION 
 
There is a positive notion that interaction around computers 
can afford a particularly productive method of learning [1-3]. 
Indeed, one of the clearest benefits of computer-based lessons 
postulated in the literature is the fact that Information and 
Communication Technologies (ICT) support new modes of 
learning, such as the collaborative type [4-6]. Stahl has pointed 
out: sociocultural theories have been imported from cognate 
fields to suggest that cognition and learning take place at the 
level of dyads and/or groups as well as individuals [7]. 
 
Various positions on this issue have been proposed and a 
number of theoretical perspectives have been recommended. In 
particular, the concept of communication, which can 
effectively facilitate learning conversations between learners in 
proximity, has been developed by examining how meanings 
and understandings can be shared by peers who construct 
knowledge by using language. In this manner, language is used 
in new and functional ways. Following this perspective, it is 
worthwhile investigating, from a sociocultural approach, 
learning as a language-based interactive process that can be 
subsequently and effectively affected by the use of computers. 
 
Thus far, researchers have provided evidence of the potential 
value of computer-based talk among learners who work 
together towards a common task, thereby becoming able to 
develop an understanding through their collaborative 
conversation [8-11].  
 
Emphasis has been placed on which types of talk are deployed 
during peers’ computer-based collaborative activities that 
appear to be important and beneficial for the learning process 
[12-14]. As a result, there is significant consensus about 
examining the potential of collaborative talk in different 
subjects, such as literacy, mathematics, geography, chemistry 
and so on. 

However, despite this emphasis, very little empirical research 
has been carried out on how technology can reinforce 
collaborative strategies, particularly in the context of music 
education with reference to the computer-based collaborative 
composition. 
 
As a response to this deficiency, the current effort presented in 
this article introduces the ComPLuS (Computer-mediated 
Praxis and Logos under Synergy) model (praxis, logos and 
synergy are the Greek words for action, talk (word) and 
collaboration, respectively). The latter is based on a conception 
of talk and action (the term action was approached taking into 
account children’s interaction with a music software (Finale 
2007 by MakeMusic, Inc.) when they composed together) as a 
tool for thinking together, with computer software being 
treated as a resource for organising and focusing children’s 
involvements in compositional collaborative activities. 
 
In this article, learning through computer mediation is 
considered not only as an individual construction developed 
when interacting with the computer, but also as a social 
construction developed within the whole learning activity. 
Thus far, models have been too simple to describe the 
complexity of collaborative learning that is based on the 
communication between learners through talk and action. 
Therefore, a framework has been created to describe: 
 
• The level of spoken contributions and the talk types they 

lead to; 
• The software-based actions as well as pupils’ actions 

combined with the kind of decisions accompanied by 
peers’ activities. 

 
Additionally, the introduced framework illustrates a systematic 
approach that has the potential to explore and interpret pupils’ 
computer-mediated collaboration without coaching before and 
during the collaborative session. 
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THE PROPOSED MODEL 
 
The framework of grounded theory was adopted as a means to 
discover the potentially important variables of the ComPLuS 
model from systematically obtained and analysed data [15]. 
However, this perspective has advantages and disadvantages. On 
the one hand, a very detailed analysis gives full insight into the 
different aspects of pupils’ talk involving many types of spoken 
contributions. On the other hand, it gradually increases the 
complexity of the model but reducing its manageability. 
 
Two important aspects were taken into consideration to find a 
trade-off between these two opposing trends. These were the 
similarity and frequency of the spoken contributions. Initially, all 
different spoken contributions formed a separate category, 
labelled in MS Word documents of transcripts. Next, a grouping 
procedure took place based on the similarity of these categories, 
resulting in a re-labelling procedure when required. In addition, 
categories of spoken contributions that could not be placed 
within a group were examined for their occurrence across 
transcripts. In cases when they exhibited low frequency across 
pairs (eg they appeared only a couple of times in only one 
pair), they were eliminated from the list of potential categories 
of spoken contributions; otherwise, they formed a separate, 
new one. By the end, 28 spoken contributions were identified 
as the most essential and representative types (see Table 1). 
 
The mapping of the identified categories of spoken 
contributions to talk types was based on their collaborative 
character. Wegerif and Mercer defined three types of talk, ie 
disputational, cumulative and exploratory [14]. Motivated by 
this categorisation, a grouping analysis took place to evaluate 
the collaborative characteristics of each spoken contribution 
type and, hence, classify it into the three categories. However, 
during the mapping procedure, it was found that two more talk 
types should be employed to account for all the identified 
spoken contribution types. To this end, operational and 
reflective talk types were introduced as an extension to the 
approach of Wegerif and Mercer [14]. Table 1 illustrates the 
types of collaborative talk based on ComPLuS. 
 

Peers’ activities were approached in a twofold manner. 
Initially, software-related actions were modelled as: 
 
• AC-FEED: Action related to audio feedback provided 

from Finale 2007; 
• AC-T/E: Action related to peers’ engagement with a trial-

and-error procedure with Finale 2007. 
 
Next, peers’ collaborative activities combined with the kind of 
decisions that accompanied peers’ actions during the 
compositional process were examined. As a result, the actions 
were modelled as follows: 
 
• AC-1: Individual action (individual action of one peer 

without contribution from his/her partner, either in the 
dialogue and/or the action level); 

• AC-2: Imposed action (imposed action of one peer to the 
other, ie the opinion of one peer is ignored); 

• AC-3: Tacit joint action (tacit action based on a joint 
decision between peers without providing any oral 
agreement); 

• AC-4: Explicit joint action (explicit action based on a 
joint decision between peers accompanied by a spoken 
contribution). 

 
A CASE STUDY ON MUSIC COMPOSITION 
 
The ComPLuS model was tested on a music composition case 
study. Pupils aged 11 years of mixed gender were chosen from 
three Greek state primary schools. All had some basic 
computer skills and most were familiar with the simple use of 
word-processing software, ie MS Word 2003.  
 
The subject of the collaborative task was a computer-based 
joint music composition; all pupils had some knowledge of 
musical notation and rhythm, and a basic experience of 
listening, performing, composing and appraising music within 
the classroom, but they had never previously written a 
composition using the specific music software involved in the 
study. 
 

Table 1: Types of collaborative talk used in the ComPLuS model. 
 

Talk Type Definition Indicative Collaborative Spoken Contributions 

Disputational (DISP) 
There is no evidence of 
consensus thinking 

Short exchanges consisting of proposals as an offer with counter-
proposals; disagreements; proposals as an imperative; proposals followed 
by an individual action 

Cumulative (CUM) 

There is some effort to 
build consensus 

Proposals as an offer; proposals as a question; counter-proposals; joint 
proposals as an offer; agreements; comments; repetitions; confirmations; 
questions seeking assistance; questions seeking agreement; questions 
seeking confirmation 

Exploratory (EXP) 

There is evidence that peers 
debate and explore together 
to find the best solutions 

Proposals as an offer are defined in this type of talk only if they were 
followed by an explanation, a clarification or an elaboration; proposals 
followed by an agreed action; disagreements followed by explanation; 
critique; clarifications; explanations; elaborations/elaborations (S) 
(involving elaboration with singing (for case studies in music)); questions 
seeking explanation; questions seeking clarification; questions seeking 
elaboration 

Reflective (REF) 
Peers engage critically and 
constructively expressing 
self-reflective thinking 

Self questions; self elaborations 

Operational (OPER) 

Peers’ utterances relating to 
operational transactions 
with regard to talk and 
software, respectively 

Utterances about the task; utterances about the software 
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Observations of case studies were carried out, and video and 
audio materials were used to capture the complexity of the 
collaborative process. Pupils were asked to set up a melody to 
one of three particular lyrics that were composed by the first 
author formed in simple language and with a descriptive 
character working in pairs (see Figure 1). 
 

 
 
Figure 1: Pupils working in pairs around the computer to 
compose a music melody. 
 
In order to analyse the data, mixed methods were chosen that 
adopted both qualitative and quantitative approaches. After the 
data collection, a transcription process took place where all the 
videos were transcribed. During the next step, a textual 
analysis was adopted that offered an interpretation of what 
pupils had discussed during their conversation and developed 
through their actions. The next step involved a numerical 
coding of the parameters derived by the introduced model, 
followed by a quantitative analysis, which attempted to 
measure the frequency of spoken contributions and actions 
according to the categorisation of the ComPLuS model. 
 
RESULTS AND DISCUSSION 
 
Experimental results have shown that pupils were actively 
engaged in a dialogue during their common task, exhibiting a 
high number of spoken contributions per pair. Pairs’ joint work 
was active enough, including a sufficient number of actions per 
pair (108 on average) and the AC-3 action type (actions based 
on a tacit joint decision between peers) was used most 
frequently during peers’ mutual work (see Figure 2). 
 
Additionally, it was found that pupils acted individually even 
when they deployed collaborative talk types. From a 
hierarchical perspective, talk types can be ranked (in a 
descending order of their frequency in pairs’ dialogue) as CUM 
(cumulative), EXP (exploratory), OPER (operational), DISP 
(disputational) and REF (reflective). However, it was found 
that although the cumulative talk type dominated pupils’ 
conversations, exploratory and reflective talk accompanied the 
activity of peers during their joint work, since a strong 
correlation (>0.7) of {EXP, REF} talk type group with actions 
was found (see Figure 3).  
 
Lastly, it was noticed that the lead on collaborative talk did not 
mean the lead on joint action and that there was no guarantee 
that collaborative talk equated to joint action because it only 
correlated with actions AC-1 and AC-2, showing that the two 
talk types of EXP and REF affected only a peer’s individual 
activity. However, a strong correlation between AC-T/E and 
AC-3 (see Figure 4), and between AC-T/E and {EXP, REF} 

talk type group (see Table 2) was found, indicating that the 
manipulation of software facilitated children’s joint action and 
collaborative talk. 
 

 
 
Figure 2: The distribution of the total number of action types 
for Pupil A (IND1) (top) and Pupil B (IND2) (bottom) for each 
pair. Action types: AC-1: individual action by one peer; AC-2: 
imposed action of one peer to the other; AC-3: action based on 
a tacit joint decision; and AC-4: action based on an explicit 
joint decision. 
 

 
 
Figure 3: A scatter plot and regression analysis between the 
total number of actions (ActNo) associated with the group 
{EXP, REF} of talk type. r and r2 denote the Pearson’s 
correlation coefficient and the coefficient of determination, 
respectively. 
 
CONCLUDING REMARKS AND FUTURE WORK 
 
In this article, the author introduces the ComPLuS model and 
explores its modelling efficiency when applied to a music 
composition case study. Using the ComPLuS model, a means 
for classifying talk and action, which both give insight into the 
extent of collaboration, is provided. The ComPLuS model 
investigates the learning processes when children are actively 
involved in pairs in a computer-based compositional task by 
identifying a variety of spoken contributions that lead to 
different types of collaborative talk and analyses their actions 
while they manipulate score writing software and the decisions 
accompanying those actions during the compositional process. 
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Figure 4: A scatter plot and regression analysis between  
AC-T/E (action related to trial-and-error procedure with the 
software) and AC-3 (joint action). r and r2 denote the Pearson’s 
correlation coefficient and the coefficient of determination, 
respectively. 
 
Table 2: The correlation analysis results between the software-
related action types and the associated talk type groups. 
 

Software-Related Action Types Group of Talk Types AC-FEED AC-T/E 

{DISP, OPER} r = -0.247 
p = 0.522 

r = 0.416 
p = 0.265 

{EXP, REF} r = -0.071 
p = 0.855 

r = 0.750* 
p = 0.02 < 0.05 

CUM r = -0.251 
p = 0.514 

r = 0.448 
p = 0.226 

DISP: Disputational; CUM: Cumulative; EXP: Exploratory; 
REF: Reflective; OPER: Operational. AC-FEED: Action 
related to the audio feedback from Finale 2007; AC-T/E: 
Action related to peers’ trial-and-error procedure with Finale 
2007. *: Correlation is significant at the 0.05 level 

 
The findings justify the adoption of the sociocultural approach, 
since monitoring peers’ dialogue and actions contributes to a 
better understanding of the underlying mechanisms. To this 
end, by zooming in the collaborative interactions, as the 
sociocultural approach suggests, the complex processes that 
reciprocally affect peers during computer-mediated 
collaborative learning in primary schools are revealed and 
understood. 
 
To probe further, an analysis of the monitored interactions 
could be performed in a real-time context, allowing for the 
provision of appropriate feedback at a collaborative level. For 
instance, the balance between peers could be estimated based 
on the level of collaborative talk and the joint actions they  
 

exhibit, and when there is a significant divergence or increase 
in domination, warning messages could be displayed 
accordingly to facilitate convergence to mutual contribution  
to the joint task. Ongoing work is currently directed towards 
this. 
 
REFERENCES 
 
1. Light, P. and Littleton, C., Getting IT Together. In: 

Littleton, K. and Light, P. (Eds), Learning with 
Computers: Analysing Productive Interaction. London: 
Routledge, 1-9 (1999). 

2. Sutherland, R., Designs for learning: ICT and knowledge 
in the classroom. Computers and Educ., 43, 1-2, 5-16 
(2004). 

3. Smeets, E., Does ICT contribute to powerful learning 
environments in primary education? Computers and Educ., 
44, 3, 343-355 (2005). 

4. Crook, C., Computers and the Collaborative Experience of 
Learning. London: Routledge (1994). 

5. Dillenbourg, P., Collaborative Learning Cognitive and 
Computational Approaches. Oxford: Pergamon (1999). 

6. Dillenbourg, P., Baker, M., Blaye, A. and O’Malley, C., 
The Evolution of Research on Collaborative Learning. In: 
Spada, E. and Reiman, P. (Eds), Learning in Humans and 
Machines: Towards an Interdisciplinary Learning Science. 
Oxford: Elsevier, 189-211 (1995). 

7. Stahl, G., Group cognition in computer-assisted 
collaborative learning. J. of Computer Assisted Leaning, 
21, 79-90 (2005). 

8. Wegerif, R. and Dawes, L., Computers, Talk and 
Learning. In: Wegerif, R. and Scrimshaw, P. (Eds), 
Computers and Talk in the Primary Classroom. Clevedon: 
Multilingual Matters, 226-238 (1997). 

9. Soller, A., Lesgold, A., Linton, F. and Goodman, B., What 
makes peer interaction effective? Modeling effective 
communication in an intelligent CSCL. Proc. American 
Assoc. for Artificial Intelligence Fall Symp., 
Massachusetts, USA (1999). 

10. Staarman, K.J., Face-to-face talk to support computer-
mediated discussion in a primary school literacy practice. 
Reading Literacy and Language, 37, 2, 73-80 (2003). 

11. Mercer, N., Littleton, K. and Dawes, L., Computers and 
learning conversations. Paper presented at the Learn IT 
Seminar, Gothenburg, Sweden (2003). 

12. Mercer, N., Words and Minds: How We Use Language to 
Think Together. London: Routledge (2000). 

13. Rojas-Drummond, S. and Mercer, N., Scaffolding the 
development of effective collaboration and learning. Inter. 
J. of Educational Research, 39, 1-2, 99-111 (2003). 

14. Wegerif, R. and Mercer, N., Using computers to help 
coach exploratory talk across the curriculum. Computers 
and Educ., 26, 1-3, 51-60 (1996). 

15. Glaser, G.B. and Strauss, L.A., The Discovery of Grounded 
Theory: Strategies for Qualitative Research. New York: 
Aldine de Gruyter (1967). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AlbertusMedium
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 2000
    /TileHeight 2000
    /Quality 100
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 2000
    /TileHeight 2000
    /Quality 100
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


