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Abstract
When we consider the possibilities for the desigd evaluation of Computer Supported Collaborative
Learning (CSCL) we probably constrain the CS in CSGlsituations in which learners, or groups of
learners collaborate with each other around a singlgpater, across a local intranet or via the global
internet. We probably also consider situationw/irich the computer itself acts as a collaborative partner
giving hints and tips either with or without the &dmh of an animated pedagogical agent. However,
there are now many possibilities for CSCL applicatitmsde offered to learners through computing
technology that is something other than a desktop computer, such as the TV or a digital toy. In order to
understand how such complex and novel interactions work, we need tools to map out the multiple
dimensions of collaboration using a whole variety of technologies. This paper discusses the evolution of
a documentation technique for collaborative interactions from its roots in a situation where a single
learner is collaborating with a software learnipartner, through its second generation: group use of
multimedia, to its current test-bed: young children using digital toys and associated software. We will
explore some of the challenges these different leasitngtions pose for those involved in the evaluation

of collaborative learning.

Keywords

cooperative/collaborative learning; evaluation mdtiiogies; human-computer interface; interactive

learning environments; multimedia/hypermedia systems.
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1INTRODUCTION

In this paper we discuss the challenges posed to the CSCL researtiecbgnging use of technologies

for collaboration. We discuss three different technalaigiontexts and the evolution of a documentation
technique that we have developédring our empirical investigations of such collaborative learning
situations. It is this documeiian technique that forms the focus of this paper, rather than the
technologies involved in the collaborative interactions being recorded. The documentation was originally
used in a traditional, single learner context andh&r developed for application in CSCL contexts
involving groups and novel technologyVe describe each of the three technologies that form the CS in

the CSCL contexts to which we apply our documentation. We then present three short case studies: one
for each of the contexts describeBlach case study discusses the empirical evaluation of the particular
CSCL context and gives an example of our docuntientaf users interacting and collaborating with or
through the technology. The technique discusseshésapproach and is offered, along with suggested
adaptations to motivate discussion and further work. Through this paper we suggest that tried and tested
techniques can be adapted and re-used, provided ¢heffnteractivity are clearly specified and the
appropriate data sourceseitified. We discuss the benefits of our approach and suggest that as
researchers we the need to constantly evalutegtend the documentation techniques we adopt as well

as the technologies we use to engendered collaborative learning.

2THREE TYPESOF CSCL CONTEXTSAND TECHNOLOGIES

2.1 The Ecolab Software
TheEcolab is a software environment with an underlyahesign metaphor of an Ecology Laboratory into
which the child (aged 9 —11 years) can place diffemgganisms and with which she can explore the
relationships that exist between therfihe overall motivation that is presented to her is that she should
explore which sort of organisms can live togethed éiorm a food web. The software is now in its

second generation in the shape of Ecolab 1.
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The Ecolab operates in two modebuild andrun and is controlled by the child's mouse driven
commands.Build mode allows the child to construct hami world of plants and animals by adding
those of her choice. When switched oo mode she can activate these orgarssiior example, the child
can specify that a sparrow hawlhliveat a thrush. When these actions are activated their effect can be
observed. If the action specified, is possible it will occur and the changes can be observed. If the action
is not possible the child will be guided towards a paesalteration so that the effects of the selected
action can be observed. When a learner interacts witBdblkab she does not need to deal with the full
complexity of possible food web inter-relationshi The learning environment provided by Ewolab
can operate in 4 several phases of relationship compl@xityEcolab | and 3 in Ecolab Il). This means
that not all the possible methods of activatingEleelab are available all the time. In phase one, which
is the simplest, the relationships which can be formed b¥dtiaéab objects are only those between a
food and a feeder: theat or eaten by relationship. The later phasdkwa the formation of food webs
and relationships between all the different memlérhe web. The system can switch between these
phases from the less to the more complex, or in reverse from the more to the less complex. The activities
available to direct the child's actions are cdsesiswith the phase of complexity at which t&eolab is
currently operating.

In addition to providing the child with the fiéites to build, activate and observe a simulated
ecological community, th&colab also provides the child with small activities of different types. The
activities are designed to structure digld's interactions with the sysh. They provide a goal towards
which the child's actions can be dietttand vary in the complexity of the relationships which the child is
required to investigate. There are, for examptplaration activities that challenge the child to examine
the relationships that exist between the organisms she has selected. She might be asked to see how many
links she can add to a food web diagram foaregle. In addition to these variations, tBeolab
environment built by the child can be viewed iffatient ways, each of which emphasises a particular
aspect of the relationships that currently exist withinBbelab. All views have the common feature of

a menu bar across the top of the screen.
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Figure1: The Ecolab Il interfacein World, Web and Energy view
Views common to both generations of the software are:

o World view shows a picture of the organisms that are currently members Bfofeb environment.

¢ Web viewprovides a diagrammatic representation ofatganisms and the links that exist between

them in a manner similar to the food web diagrams used in text books.

o Energy viewillustrates each of the live organisms in terof their current level of energy in a block

graph.

e Within each of these views most of the screen objedt provide the child with information when
clicked on with the mouse. For example, clicking on an organism in World view will yield the
organism's name, what it eats and what eats it. Which view a child uses is largely, though not

completely, under her control.

The Ecolab can scaffold the child in several walstly, it can offer graded help specific to the
particular situation. The higher the level of help treater the control taken by the system and the less
scope there is for the child to fail (Wood 1978). atidition to offering the chil specific hints to ensure
the activity is completed successfully, the difficultyde of the activity itself can be adjusted. This
domain level scaffolding has been extended insgmnd generation Ecolab Il and a metacognitive level
of scaffolding has been added to engender planning and help seeking skill acquisition. Both Ecolab | and

Ecolab Il are systems designed for use by a sitegener and the collaboration that takes place is
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between the system itself and that learner. Mdi@mmation about the Ecolab can be found in (Luckin

and du Boulay 1999; Luckin and Hammerton 2002).

2.2 The Galapagos CD-ROM

The second software example we will consider iS3akapagos CD-ROM, built as a research tool to help

us explore the implications of narrative for the structure of group collaborations with multimedia. The
CD-ROM described Darwin’s visit tthe Galapagos islands and his resultaeory of evolution. It was
composed of 8 sections of content material, each of which deals with a particular aspect of Darwin’s visit.
Learners were set the task of using the resourcesdaebain the CD-ROM to construct an explanation of

the variations in the wildlife on the islands using @mline Notepad. The full set of sections is as
follows; the section numbers are used for convenienae therefer to sections, but were not part of the

structure presented to our users:

e [ntroduction

e Section 1: About Darwin’s Visit

e Section 2: About Islands

e Section 3: Island Formation

e Section 4: Island Location

e Section 5: Trade Winds

e Section 6: Currents

e Section 7: About the Birds

e Section 8: Explore the Islands
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In addition to these sections of content material, learners had access to the following information via
a tool bar at the bottom of the screen, see Figuvehizh illustrates a screen shot of the Guided

Discovery Learning version of Galapagos witbeation of content called “Trade Winds” in use.

o A reminder about the task they had been askednplete at the outset of their interactions with

Galapagos.

e An editable Notepad in which they could take notes and write their answer.

¢ A Model Answer, which was a sample of an acceptable answer to the task, they had been set and

which could only be accessed when thag written 50 words in the Notepad.

e A script window that contained the transcript for all audio material.

For more detail about these features see (Luckin, Taylor et al. 1998)

3 iyt Rdeprm Eﬁli‘.'r“';

Figure 2. Galapagos Trade Winds
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2.3 Digital Toy technology

The third and final technology we will explore isthof digital toys. There are an increasing number
of digital toys available on the commercial market axahy of them make claims about their educational
affordances. It seems reasonable to consider &sepossible tools with which to engender collaborative
learning. These toys are varied but are all artefacts with which learners can interact and obtain a
response. These toys provide a new form of interfaice which is not televisual or text-based, does not
use a desktop metaphor and does not rely on a keyboard or mouse input. Instead, they exhibit a range of
interface modalities: they are anthropomorphic (2682), emotional (Strommen and Alexander 1999),
sympathetic (Johnson 1999), manipulative (Resdi®R8) and haptic (Fogg 1999).The toys are
qualitatively different from animated pedagogicaleais because they are not screen-based, virtual
objects but things that can be squeezed and alilddléhere is an expanding market for increasingly
communicative digital toys.

These toys all raise many questions about eduegtivalue and benefits as well as broader issues.
From the CSCL perspective we cask for example: How do children interact with and around the toy?
How can we make the best use of these toys to promote CH@t&@ are also toys that, in addition to
interacting with children in their own right, can lweked to a standard desktop computer and used in
conjunction with associated softwaM/e can then ask for example: Do the toys and accompanying
software promote collaboration with, through or arotimel technology? In this paper, we look at how

one might document and analyse younifdecln’s interactions with these toys.

3 THE EVOLUTION OF A MULTI-DIMENSIONAL DOCUMENTATION TECHNIQUE
3.1 One dimensional collaboration: documenting a single user’s collaboration wittvaredéarning
partner.
The method for documenting collaborative interactidaescribed in this section was first developed for
the evaluation of the Ecolab | software and was subsdéguesed with Ecolab Il. In both generations of

the Ecolab the software enabled the computer ay fite role of a collaborative partner for the child
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learner. The documentation of the collaboratibesveen child and computer took the shape of an
annotated user log that was represented graphic@h learning gains made by children using Ecolab
were also evaluated using a pre- and post-test metigpdo order to assess the efficacy of the software,
this work is reported elsewhereugkin and du Boulay 1999; Luckamd Hammerton 2002) and is not the
main focus of the current paper. It is the mannevhich we can record and analyse the character of the
interactions and collaborations bewn each child and the system that we focus upon here. Through the
annotated logs of children’s use of the Ecolabwested to investigate how the software had supported
and encouraged various types of interaction and lmldion in order to inform the design of future
systems. An exploratory evaluation of tBeolab | software offered the first opportunity to trial the
documentation technique that is the focus of thigepa This evaluation was conducted with a class of
children aged 10 and 11 years todsatigate the extent to which the sadte would be able to adjust to
each learner and the ways in which the interactems collaborations between learners and software
varied. Prior to using the software each child cletegl a written and a verbal pre-test, the latter of
which was in the form of a structured intewieecorded on audio tape. Each child usedBbelab
software as an individual for a total of 60 minus®r two sessions. In addition, a 20 minute initial
session with a smaller ‘demo’ version ensured thah#édren were comfortable with the mouse skills
required and the interface. After the system imetion subjects were given a written and verbal test,
identical to the pre-test, and a short additional eidenimterview. Of the 30 children who started the
study only 26 completed all sessions between, adddimg, pre and post-test. The four who did not
complete these sessions had either left the schdmem absent during the evaluation period. For each
child who used the software a summary record eif timteractions was produced from the detailed logs
maintained during their sessions of system use andvissused to build up a picture of the types of

interactions each child experienced with thstegn (for full information see (Luckin 1998)).
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Figure 3 Annotated Log for a child using the Ecolab software
Cognitive or learning styles have been a subjectaaiive interest in recent years (Pask 1976;

Goodyear 1991; Groat and Musson 1995; Riding aeadRL996), for a brief review see (Valley 1997).
The influence that a learner’s style can have uperway they interact with technology has also been
recognised (Riding and Rayner 1995). Within thexature there are examples of classification systems
that differentiate learners according to their learmireferences; for example, as serialists or holists. The
analysis of the annotated interactiomnsnaries of children's experiences with Beolab software took a
fresh perspective on classification usoamgy the styles of interaction @&rofiles which could be found in

the records of each child's system use antphasized our interest in the naturelmteraction and
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Collaboration. Characteristics were identifi@hd children categorised through:

e Interaction Profilesaccording to the character of thaiteractions with the Ecolab.
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e Collaboration Profilesaccording to the nature of the collaborative support provided by the system

for the child.

For the purposes of this paper we will narrow doawur focus further and concentrate upon the
Collaboration profiles and their documentation in #mnotated logs. Figure 3 illustrates one child’'s
annotated log for one session with the Ecolab | softwaeh line in the chart represents a type of event.
For example, line 1 represents adding organisms tB¢bkab world. Each block on the line represents a
single event. The letters and numbers which annttatblocks specify further details. For example the
first block on line 4 in the example is annotated with "rl", "A" and "d2". The "rl" indicates that the
activity was of the Rule Definition type, the "A" imdites that it was at the "energy-transfer" area of the
curriculum and the "d2" indicates the level of diffiyjuused within this activity template. Line 7,
labelled “errors”, indicates the times when the eysthad to help the child to complete an action
successfully. The annotations on the two blocks onlitiésin Figure 3 indicate that the action the child
was trying to complete was an “eat” action and thathilp offered was initiallat level 4 (h4) and then
raised to level 5 (h5). Table 1 presents an exfraot the coding scheme used for the summary records

produced.

Table 1 an extract from the coding scheme used for the summary records produced

Category of Event Sub-category of Event Code

switch view World wd
Web wb
Energy e

action Move mv
Eat eat
Beeaten be

activities Introduction int
Investigation iv
Integration ig
Rule-Definition rl
Upper case letters A - L indicate node of the curriculum
Numbers d1 - d3 indicate differentiation level of activity

errors Letter codes correspond to event during which error occurred
Numbers h1l - h5 indicate level of help given.
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For the purposes of constructing collaborative ifgsffrom these annotated logs two pieces of
information were most important. First, the leveHificulty at which the child was tackling an activity
as represented by the dnnotations on the blocks on line 4 of the log chart. Second, the level of help
used as indicated by tha lannotations to the blocks on line 7 of the log charts. From this information
the two characteristics that were found to be the msstul for differentiating collaborative style within
the interactions were extractedlhese characteristics were: TAmount of support and th®epth of

support provided by the system for the child.

Amount of support: the average amount of activity differentiation (i.e. the degree to which the
activity is presented in a simpler form) and the agernumber of help instances for the experimental
group was calculated. An above average amount adredittivity differentiation or instances of help was

the criteria necessary for a child to be coesed as using 'Lots’ of collaborative support.

Depth of support: this characteristic was based upon the level of help and level of differentiation
used. Once again the average lewsded within the experimental group were calculated. Help or
differentiation above the average level resulted in ikl dfeing considered as using a 'Deep’ or higher

level support.

These collaboration characteristics were used domthe children into one of four Collaboration
Profile groups. The first group was the largest and was further divided in accordance with the type of

support which was most prevalent. The distributioohiidren into these groups is illustrated in Table 2.

Table 2 Distribution of children within Collaboration Profile groups

Profile Description % of children | Profile sub-group | % of children
in Profile Description in Profile sub-
group
Lots and Deep (LD) 53% Differentiation
and Help 19%
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Differentiation 19%

Help 15%
Lots and Shallow (LND) 12%
Little and Deep (NLD) 16%
Little and Shallow (NLND) 19%

An Example of a Child’s Collaboration Profile
Jason's use of the available support was typical of eteeand Deep profile group and of a user of

above average amounts of both help and activity differentiation. He used level 4 help early in his first
session of system use to achieve success in makyagiems eat each other. His initial activities were
completed with maximum differentiation of level 3This was gradually reduced and then increased
again. During his first session of system use he tetagba range of activities for three nodes in the first
phase of the curriculum. All instances of successful help were at level 4 or level 5. Fewer activities were
completed during his second session. However, thésétias were at a lower level of differentiation

and there were fewer instances of help. ThidlaBoration Profile group was the largest and was
subdivided to account for the type of support usddson was a member of the subgroup which used

above average amounts and levels of both activity differentiation and help.

Benefits gained from the documentatiof collaborations with the Ecolab
The results from our analysis of the Ecolab | software using the documentation technique described

above highlighted the benefits that accrue whaanrrers are challenged and intellectually extended. It
also illustrated the difficulty that such young learrteasge in achieving this inlectual extension without
explicit direction from the system. The findings of this evaluation proved to be consistent with the
findings of Wood (Wood and Wood 1999) and indicatieat less able and less knowledgeable learners
were especially ineffective atlseting appropriately challenging tasks and seeking appropriate qualities
and quantities of support and guidance (Luckinl @ Boulay 1999; Wood and Wood 1999). The
documentation and analysis of children’s inteadi and collaboration with the Ecolab | software
enabled us to identify the areas étmvelopment upon which we wishedftaus in our production of the
Ecolab Il software. This second generation of theldr explored how software scaffolding at the

metacognitive level can be provided so that learners can become more effective at reflecting on their own
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needs, at seeking appropriate challenges and ajgisopupport. Our goal was the production of a system
which could assist a learner to take more control for her own extension, which modelled a learner’s
developing collaborative skills as well as her depglg understanding of the curriculum ( for more

information on Ecolab Il see (Luckin and Hammerton 2002))

3.2 Two dimensional collaboration: documenting groups collaborating aroangith a multimedia CD-

ROM

The documentation technique used with the Ecoldifvace charted a single dimension for collaborative
activity: a user’s collaborations with a piece of s@fte. The next step in our development of the
documentation required us to chart a second dimensioollaborative activity. The software in question

was a multimedia CD-ROM designed for use by groups of older learners as they co-constructed a textual
narrative about their understanding of Darwin’s theorgwaflution (Luckin, Taylor et al. 1998). In this
second learning situation, interaxts were between learners arounel tomputer as well as between the
computer software and the learners. This wasiaae complicated situation and the original one
dimensional chart used for interactions betweemgleilearner and software had to be expanded into a
two dimensional chart that could represent the iotemas in-between learners as well as those between
learners and the CD-ROM. On this second occasitamactions were captured via two video sources,
one of the computer screen and the other of the lesarfiéhe video data was then transcribed and coded.
The categories used for the dialogue between leaasetsey used the CD-ROM were carefully selected

in order to enable us to differentiate the timeemwkhearners were focusing on procedural or operational
issues from the times when they were trying dostruct an understanding of the underlying concepts
about evolution (see (Luckin, Plowman et al. 1998;kin, Plowman et al. 2001) for more detail about

the methodology). The resultant graphical representation was called the Chronologically Ordered
Dialogue & Features Used (CORDFU) chart and wasd#velopment of the original annotated user log

from the Ecolab evaluation. It is illustrated in Figure 4 below.
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Example CORDFU

0 = Dialogue, X = CD-ROM feature
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18 0000000000006
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24 ©0000000000—
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Figure 4 A section from a CORDFU chart

CD-ROM Features Dialogue Categories

2= Introduction 20 = Non-Task

4 = Section 2 About Islands 21 = Task

14 = Search 22 = Content: Sub-goal formation

15 = Guide 23 = Content: Reaction to MM

17 = Notepad 24 = Content: Answer text Construction

18 = Model Answer 25 = Content: Model answer
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In Figure 4, the upper part of the vertical axisdige the bold horizontal line) records the different
features of the CD-ROM: the introductory sectiorg #ight sections containing material about Darwin,
Galapagos and evolution, facilities such as the sesrgime and tools such as the notepad. The lower
part of the vertical axis (below the horizontal limegords the categories of talk. Only the names of the
features and categories present in the example heem ibcluded in Figure 4 to avoid confusion; all
information is present during analysis. The horizontal axis records the amount of attention paid to a
feature or dialogue category. The horizontal unitnefisurement is a text unit that comprises up to 24
characters of dialogue téxt AnX on one of the upper horizontal lines therefore indicates that one text
unit worth of time has been spent withe CD-ROM feature specified. @ on one of the lower
horizontal lines indicates that the text unit occurratgthis point in the dialogue has been coded as
belonging to the category specified. For eActecording a CD-ROM feature there i©andicating the
type of talk that occurred whilst this feature wasise. So, in the example CORDFU extract in Figure 4
we can see that the group of learners it represeatsthe notepad in conjunction with the introductory
section whilst discussing their reactions to the multimedtid the practicalities of constructing an answer

to the set task

Example: A group of learners usi@glapagos and the associated CORDFU representation
Four groups of three students, aged between 15 and 21 yearSalm@jos. The 36 students were

based in two different institutiored all were studying faa national examination in Biology. A session

using Galapagos and completing the task (to explain thariation in the wildlife on the Galapagos
Islands and write the answer in the Notepad) &irtbwn satisfaction typically took about 45 minutes.

The goal of our analysis was to understand: wias happening at the system interface; what was
happening between individual learners in the group; and what sort of an understanding individual learners
were constructing as a result of these collaboratiterdotions. In additioio exploring these three
aspects in their own right we also wished to unpack the relations between them; to answer questions such

as: what sort of interactions occurred between learmbien they were using feature X? We therefore

! The software used for this analysis was NU*DIST which meguall transcripts to be divided into text units in this
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investigated the relationship between the contand themes within thee&rners’ dialogue and the

structures and features existing within the CD-ROM.

GDL group CORDFU

0 = Dialogue, X = CD-ROH feature

WO =l ] by =D
e

=)

8]

=

[0}

[}

%

[mi}

ul

]
o

58

S0

CD-ROM Sectfion OR Dialogue Category {see legend)

22 Slelalels!
23
24 Ll QO0OQ0O00oO000000000C—a000——a0oO00000000000 0000000 0—
23 Qo
26
27 -
CD-ROM Features Dialogue Categories
5 = Section 3: Island Formation 20 = Non-Task
7 = Section 5: Trade Winds 21 = Task
15 = Guide 22 = Content: Sub-goal formation
17 = Notepad 23 = Content: Reaction to MM

24 = Content: Answer text Construction
25 = Content: Model answer

Figureb. A section from a User Group CORDFU chart
We present an extract from the results of gtigdy to illustrate how the CORDFU documentation

enabled us to explore how learners used the vadggpstem features. To illustrate this we present a
section from a CORDFU representation along with a description dbatapagos session for the group
of learners whose interactions are represented witldihnCORDFU. This example is used as a focus for

a discussion of the way in which groups using thisesystersion used the CD-ROM features available to

way.



Between the Lines 18

them. Figure 5 presents a section of the CORDFWriergroup learners. In this section the Guide tool

is being used to navigate betwebtmo sections of content matdridlsland Formation” and “Trade
Winds”. Most talk is content related, both whitre information about islandsnd trade winds is on
screen as well as when these are used in conjungitbnthe on-line notepad. They talk about the
importance of the Galapagos being amidland how this relates to the task.

Benefits gained from the documendattiof collaborations with the Galapagos

The Galapagos study was designed to help us clawifyinderstanding of how learners use multimedia
and how system design can impact upon learner experience. We have presented one example of users
interacting with theGalapagos CD-ROM. The use of the CORDFU documentation technique allowed us

to elicit a great deal about how learners used the different software features within the CD-ROM. For
example, we were able to ascertdiat the software guide helped usarake connections and build links
between the task they had been set and the indlvelements of content, for example. One of the

outputs from th&alapagos analysis was a set of guidelines foultimedia designers for example:

Guideline
Use narrative guidance features to guide the learnettsetinternal structure and content of the given

narrative, its supporting arguments and evidence. To achieve this include:

e A'‘Goal to provide a coherent framework for the given narrative;
o ‘Reminders’ of the goal, to keepdlstructure of the narrative in focus

o A ‘Guide’ to sub-goals or essential components westigations, to help learners relate their

investigations to the structure of the narrative;

¢ A ‘Model Answer’ whose content and structurecemevealed, will provide formative feedback on

their own account, which can then guide them towards further investigations.

But the focus of this research was to identify fundatal characteristics of the learning conversation

that took place between learners and media, suclwinaould in theory apply the same findings to all
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these contexts and expect to generate a more effdetivning experience as a result. A vital component
in the success of this work was the analysisth& collaborative interactions recorded through the
CORDFU documentations techniqueThe expansion of the original Ecolab methodology to the
Galapagos work necessitated the inclusion of aftiaddl dimension to the collaboration to track what

happened in between individuals in a group of le@ras well as between those learners and software.

3.3 Multi dimensional collaboration: documenting children collaborating with multiple interfaces

The final example and the latest stage in thelwion of our approach to the documentation of
collaborative interactions is part of the CACHET reskaoroject, which aims toonstruct an explanatory
framework for the interaction and mediation engenderedidiyal toys. The electronic toys used in this
project are freestanding soft toys that can move, speak and respond to a child’s touch. They can also be
‘linked’ to a PC with a special itrthat transmits information between the toy and the computer (although

no cables are required). In freestanding mode (thegtaet 30 cm tall) these toys superficially appear

like traditional soft toys but they have motorsptwvide limb and head movement and a ROM chip so

they respond to inputs. The togan gesture, using programmed motion, and speak, using a digitised
vocabulary of more than 4,000 words, so they péay simple games. Interaction operates through
sensors located in parts of the ®yody, each of which controls a different function. Combined with
compatible software, this enables further interadiiwough educational games. The software encourages
basic language and number skills and the toy can camarethe child's interaction, provide feedback

and give support. The software increases the toy’s vocabulary to 10,000 words and the toys can receive
radio signals more than 3 metres away from thestratter at the PC. The child is therefore no longer
interacting solely with the computer or solely witle ttoy, but is also interacting with their toy that, in

turn, interacts directly with the computer and mediates the child’s actions.

In an initial pilot study children (aged 4 and 5ay® enjoyed interacting with the toys and the
software. Although some of the memory and alphghetes featured in the toy repertoire proved beyond

most of the younger children’ abilitywtas clear that children were alitedemonstrate competence with
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the interface within a short period of time. Howevarmumber of important individual differences in
interaction style began to emerge. On one hand fample, some children tended to use the toy simply

as a pretend item — using it much as children would use a teddy bear, making it walk and pretending that
it spoke to them, while ignoring the toy’s interactive repertoire. On the other hand, some children were
very attentive to the vocalised prompts from the oyl endeavoured to interact with it to the best of

their ability. When interacting with the softwatke comparison between the radio controlled toy and the
on-screen icon proved interesting. The pilot studiesn, have confirmed the need to document the
different types of interactions that occur betweeitd¢cloy and computer. Two of the research questions

that are driving our current work are:

e To what extent do children und&sd the toy interface: do they irget with toy’s repertoire, or

simply use it as a teddy bear that makes noises?

o Where is the interface for communication and coltabion when children interact with the toy and

the computer software?

It is to these questions that the remainder ofdhge study turns. In particular we consider how we
have developed the CORDFU chartsit@ument the interactions effectively.
Adapting the CORDFU chart for more than 2 dimensions of collaboration
Within our empirical work we have concentrated upapturing data about the process of the interactions
that occur with digital toys. We fia also collected performance baskdia on individual participants in
order to enrich our understanding of the profiles of the children that engage in particular sorts of
interactions either with the technology or witther children around the technology. The study was

divided into three stages:

e Stage 1. Children (individually and in pairs) weretinduced to the toys and allowed to play with
them for a period of up to 15 minutes. During tinige a functionality checklist was used to ensure

that all the children participate incammon core set of interaction types.
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e Stage2: Children were divided into two groups. Children in Group A were introduced to the
software without the toy, the character woulst&ad appear as an animated icon on screen. Children
in Group B used the software with the toy activaedn interaction partner. As in Stage 1, the
functionality checklist was used to ensure thathadlchildren participated in a common core set of

interaction types.

e Stage 3: Semi-structured interview. Children’s ception of the toy was assessed by a scripted
interview. All children also completed theRRFSII (Weschler Primary and Preschool Intelligence

Inventory) to assess their verbal and non-verbal ability.

Video was once again our primary data source ualitlof the sessions in which the children interact
with either the toy an/or the toy software being reedrdn digital videotape, as were the post-interaction
interviews. The screen image when the softwaas W use was also captured on standard analogue
videotape through the use of a scan converter &id.VThe original CORDFU representation of Figure
4 allowed us to integrate information from two dmam®ns: the first was the path navigated through the
CD-ROM by each group of users, the second was thgargtef talk that occurred between the learners
when a particular CD-ROM feature was in us@he new version of this representation that we have
created and which will be presented for discussion tegpaired the addition of 2 further dimensions

Dimension 1
Children’s use of software features and any dialogue between on screen characters within the

software

Dimension 2
Dialogue between children or between researcher & children

Dimension 3
Children’s use of toy features and ‘dialoguéth the toy (sensor squeezes, cuddling etc.)

Dimension 4
Interactions between toy and software.
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We do still need a Chronologically Ordered Recoirdialogue & Features Used (CORDFU). But
in this instance we need to diffetee the locus of the Features Usedspecify at which interface they
occur (toy or software), we alse@&d to add the interactions thatocbetween these two: the toy and the
software. The new charts provide a Chronologicaligdered record of Features in use, Focus of
interactivity and Dialogue (CFFD). Figure 6 illustratesmall section of a CFFD chart. Each horizontal
line shows one of the categories of speech and actaincém be performed by the interactors in this
session: the researcher, the children, the toy anddfiware. These actions make up the interactions
along the four dimensions identified above. eTlinks between the horizontal lines indicate the

interactions between the participants along these dimensions.
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Figure6. A section from a CFFD chart for two children using the toy and software

As yet itis early days for the CACHET projectalanalysis and the documentation techniques being
developed are very much work in progress. Howewer initial results are positive and lend weight to
the suggestion that new technologies do not necessadlyire new forms of documentation. For

example we are noting that there is increased smt&iaction between children when the toy is present
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as in the example used in Figure 6 than when théstagt present and the software alone is offering the
functionality. In stage 2 of our study childrenrevadivided into two groups: children in Group A are
introduced to the software without the toy, thg ttharacter appears as an animated icon on screen
instead; children in Group B use the software wilth toy activated as an interaction partner. The
increased social activity is indicated by greater agtiziong dimension 2 in the CFFD charts of children

whose interactions includedahoy as well as the software.

4 CONCLUSIONS

In this paper we have discussed the challenges postte CSCL researchéy the changing use of
technologies for collaboration. A technique for the documentation of collaboration, used originally in a
traditional and single learner context has been presemedxplained. Its potential for application in
further CSCL contexts involving grpa and novel technology has been discussed. It is clear that tried and
tested techniques can be adapted r@ndised, provided the foci of imgetivity are clearly specified and

the appropriate data sources identified. The teglnidiscussed is one approach and is offered, along
with suggested adaptations to motivate discussion and further work. Of course, it is both reasonable and
pertinent to consider the following question: If ittt collaborative interactions between learners or
between learners and technology that we aim tament and analyse, why should the nature of the
technology make any difference? It is, after allreghethe channel for communication and not the focus

of attention. This question is one that can onlylyda# addressed by actually trying to devise a means of

documentation and it is to this that our work has paid attention.
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