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Abstract: Storytelling has been around since the begineihgme, rooted in our human
culture. However, its modern successor, digitatysétling (DS) is a very recent experiment.
For the evaluation of Educational Digital Storyitegl Environments (EDSE) a few models
were developed, helping in the categorization of SED A useful, comprehensive and
representative evaluation model of EDSE is the “@hision Star” [Schafer et.al 2004] which
evaluates EDSE with twelve criteria-dimensionstHis paper, we will analyze EDSE of the
last five years and evaluate them with the “Dimens$tar” model. This study may help the
researchers in the field of DS with a clear pictofr¢he existent EDSE so that be able to make
appropriate decisions for the design of EDSE. Rn#his study can help teachers to choose
appropriate EDSE so that be able to fulfill speciaching goals in their classrooms.
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1. Introduction

Stories have been told as far as time allows usrember. In fact, when the infor-
mation is put into an interesting or exciting stpgople tend to pay much more atten-
tion for what is told [Rijnja et.al (2004)]. Exanggl of how powerful stories can be,
are the lliad and the Odyssey by Homer. He is dribeofirst storytellers of mankind
and it is thought that the epics we know todaytheeresult of generations of story-
tellers passing on the material. As we can seeaatiun through storytelling has been
tested successfully in almost all the history ofnkiad unlike formal education at
universities and schools which is a relatively redpstitution. Furthermore, narrative
is a fundamental epistemic modality [Papadimitridal (2003)], that is refers to the
way a speaker / writer communicates his thoughts.
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In the last years a new genre of storytelling wagetbped, the digital storytelling,
carrying the tradition of cinema narration. Builgion modern social and constructiv-
ist views of learning [Piaget et.al (1952), Brueerl (1960), Vygotsky et.al (1978),
Jonassen et.al (1999)] DS is a great channel tty dppse theories in practice. DS
allows students to participate actively and not hes passive consumers in a society
steeped in digital products [Ohler et.al (2006)]orkbver, according to Di Blas
(2009, 2010): (a) DS in an educational procespshstudents work in groups and
strengthen the bonds between children in classattite same time between students
and their teacher, (b) As far as digital literagyoncerned, students acquire several
technological skills through storytelling, (c) Ahet social benefit is that creating
digital stories helps the integration of disablagtents or students with learning dif-
ficulties through taking with this opportunity aati@e role, and (d) Last but not least,
a major educational benefit gained with DS, isgh#ity to narrate.

Nevertheless, DS in education is still in its irdgrand much remains to be done so
that the DS gain a strong foothold in every daycational practices. One fundamen-
tal step in this direction is the formation of apmrate technical and pedagogical
evaluation models and standards of DS environmémt&ct, the use of appropriate
evaluation models will help researchers, softwarsighers and educators to gain a
clear picture of good and bad practices relateAR&E which will be invaluable for
the use of existent and the design of next gemmerdeiDSE. A number of require-
ments which may serve as criteria for DS evaluatiane been reported: Murray
(1998) introduces three categories for the analybidigital story applications: im-
mersion, agency and transformation. Mateas (20683gnts a character-based evalu-
ation approach in extension of Aristotle’s modeldoéma. His approach provides
design and technology guidance for the particutasecof building interactive drama
systems. Furthermore, Spierling (2002) takes eclm®k at the author of interactive
storytelling applications. She presents a fourdnerical level architecture for author-
ing interactive storytelling applications. Eachtlése levels provides a different de-
gree of agency for the user in the developmentgibey. On each level the architec-
ture consists of an engine and a corresponding hmde story engine and story
model. The engine is responsible for driving thigoacon that level, while the model
contains rules which define the procedure. Findlghafer (2004) has proposed an
evaluation model —entitled “Dimension Star” mod#lDS applications consisting of
the following twelve dimensions: Concreteness, imsment, coherence, continuity,
structure, cognitive effort, virtuality, spatialjtgontrol, interactivity, collaboration
and immersion. Shafer's model seemed as a moreleteripS evaluation tool, thus,
it was selected for the analysis and evaluatioB@SE of the last five years. This is
the contribution of this paper. In the next sectdrhis paper, the “Dimension Star”
model will be analytically presented and then, il Wwe used for the analysis and
categorization of the EDSE of the last five yedise paper ends with conclusions
and future research plans.
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2. “Dimension Star”: an evaluation model for dital
storytelling

All applications of DS have certain common chanasties. More specifically, the
content of a digital story is either pre-definedtds allowed to the user to create his
own (Concreteness). Digital stories typically follow a conceptusitucture. The struc-
ture shows whether the resulting narratives rdlatie literary definitions of a sto-
ry. The degree of  conceptual structure has consegse in
the cohesion and continuity of the story which show us the causal and tempefal
tionship between the elements of the story. It alfects thecognitive effort required
to create a story. The presentation of a digitstiany varies depending on the degree
of virtuality andspatiality. Spatiality indicates whether the objects in spau# space
itself play a role in the evolution of the storyirtdality refers to the extent to which
the activity of storytelling takes place in a vatworld. Moreover, there is an interest
in the degree ofollaboration between users, the degreecofitrol that users have in
the evolution of events and the degreantdractivity that is allowed by the soft-
ware. Finallyjmmersion shows the extent to which the user is drawn iméostory.

Concreteness

Immmnersion User Contributicorn

Coherence
Collaboratiorn

Interactivity Continuty

Control
Structure

Spatiality
Cognitive Effort
“irtuality

Figure 1. A diagrammatic representation of theriBnsion Star” model

The «Dimension Star», includes all the aforemetibfeatures that may or may not
have an EDSE (Fig. 1) and can be used as a mod#hdoanalysis of EDSE. The
length of each peak is proportional to the featwfesach digital story. In fact, each
feature is evaluated using a 4-grade scale (lowdiumg high, very high) and the
result is reflected on the length of the appropri@ak of the «Dimension Star».

3. EDSE of the last five years

A. Toontastic: Toontastic [Russell et.al (2010); Fig. 2(a)],aicollaborative digital
animation creator that bridges the gap between gamlemore formal methods of
storytelling. It is a constructive tool designedhip children capture and share their
stories with other children around the world. Id&signed to appeal to a broad group
of users. As a drawing tool it is simple enough gor years old children and very
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interesting to entertain adults. However, ages ithat primarily addressed are be-
tween eight and twelve. The aim of this softwahattunderlines its theoretical back-
ground- is to provide children with opportuniti@sdutline their internal representa-
tions and convert them to external, with visual @hgsical representation, so that
children are able to debug and rebuild their memizdels.

B. Kodu: Kodu [http://research.microsoft.com/en-us/prgéaidu/; Fig. 2(b)], is a
visual programming language which is used for treaton of digital games. It is
easy to use and includes tools for creating thieedalsional worlds. Kodu is a multi-
dimensional tool for digital storytelling with a nety of possibilities for creating
digital stories. It is designed to be user friendhd accessible for children aged be-
tween 8-18 years. The creation of digital storfemiade through the selection of ap-
propriate characters and objects (e.g. characteluKoees, clouds, rocks etc.) that
can be used in specific situations. Kodu helpsdegii build a sound programming
literacy without complicated programming concepts.

C. Sorytelling Alice: Storytelling Alice [Kelleher et.al (2006); Fig(d)], is a pro-
gramming environment that introduces students topeder programming through
the construction of 3D animated stories. Its maja &arget group is between 10 and
17 year old children. It's a variant of Alice whit an object-oriented educational
programming language. Its emphasis on storyteibnigased on the following three
differences: i) Social interactions between theratigrs are possible through the
programming of high-level animations. ii) Users améroduced to programming
through building a story with the help of a stogsbkd tutorial iii) A library with 3D
characters and a scenery is existent so as talstusers’ imagination.

D. Scratch: Scratch [http://scratch.mit.edu/; Fig. 2(d)] is @ducational programming
environment designed from MIT in which novice pragmers can express their
creativity while promoting their computational thing. Storytelling is a common use
for Scratch as a method of personal expressionleBta can create autobiographies,
and various stories that give a new dimension ¢ fhterests and talents. Its target
age group is between 6 to 16 year old childrenpbople of all ages can use Scratch.

E. Fate2: Fate2 [Garzotto et.al (2010); Fig. 2(e)], is a viretsed, collaborative, mul-
ti-user digital storytelling environment. It is le@bk on the Story Grammar theory
[Propp et.al (1968)] which defines the morphology asyntax of stories. What is
more, it provides a two and three dimension virggdce for children. The ages that
Fate2 is mainly targeted are between 7 and 11gldakids. It includes both educa-
tional and entertainment activities in order tor@ase engagement, emotion and mo-
tivation. Furthermore, it promotes collaborationotigh a shared WYSIWIS (“What
You See Is What | See”) environment in which usens be simultaneously connect-
ed to a network, thus synchronizing movements dpeco manipulation.
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F. JabberSamp: JabberStamp [Raffle et.al (2007); Fig. 2(f)] is BDSE in which
users can embed their voices and ambient sountlsein drawings, paintings and
collages. The main age target group for this EDSEhildren between 4-8 years. In
this age children’s writing level is not high, howee, in JabberStamp, they record the
meanings of their drawings and compose a storyithbased on their paintings. In
Jabberstamp children draw in a typical paper anthdin goal is to create the illusion
that children’s sounds exist within the paper page.

Figure 2. (a)Toontagtic, (b)Kodu, (c)Sorytelling Alice, (d)Scratch,

(e)Fate2, (f) Jabberstamp, (g) Tell Table, (h)Wayang Authoring

G.TellTable: TellTable Caoet.al (2007); Fig. 2(g)] is an EDSE which helpdditgn
to create their own stories using objects suchigiatlphotographs and drawings.
These can be used to record a story which thebegayed back. It runs on a multi-
touch interactive table, based on Microsoft Surfdcevhich supports collaboration
in both the development of characters and in tHimgeof stories. It combines the
physical with the digital world, encourages childr® free their imagination and
promotes collaboration and self-expression by ptorgssharing ideas among them.
It is mainly designed for primary school children.

I. Wayang Authoring: Wayang AuthoringWidjajanto et.al (2008); Fig. 2(h)] is a
web-based EDSE in which children from culturallyetise storytelling styles can
create digital stories by using digital puppetse Tdea of Wayang Authoring is based
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on Wayang which is an Indonesian ancient form afy$tlling. Wayang Authoring is
composed of three elements: i) the imagination #tapgives an inspiration to chil-
dren through tutorials or pre-built stories, iietbreative step in which children create
and save their stories, and iii) the social stepvitich they can share, comment or
even rank other children stories. The age groupWheyang Authoring is supposed to
attract is 6-11 year old children.

4. Evaluation of EDSE using the ‘Dimension Stamodel

The EDSE described in the previous section werduated with the “Dimension
Star” model. In fact, each of the authors of thapgr individually used this model to
evaluate the aforementioned environments. In tevhneethodology, this study is a
gualitative study which can be characterized a'egpert review’ study. This method
may be classified as predictive evaluafiSquires et.al (1996)]. Despite the fact that,
the use of a combination of various methods has beaposed for educational soft-
ware evaluation, the use of expert review is atmmmmended as flexible, fast a cost
effective method [Price et.al (1991)]. Specificabach of the authors experimented
with the features of each of the aforementioned ED$ order to produce digital
stories. During this experimentation each of ththaus tried to make sense of how
each of the dimensions of the aforementioned “Dii@n Star” model is treated -
within each EDSE- in order to measure them. Theevaf each of the twelve dimen-
sions of this model is measured using a 4-gradie $loav, medium, high, very high
(v. high)]. However, the authors collaborated idesrto make an agreement, when
their evaluation results were different. The aushalso investigated the research lit-
erature related to the features of the aforemeatid@DSE so that to compound in
trustworthy results. The results of using the afmationed method to evaluate the
said EDSE are depicted in Table 1 and are briefigussed below:

As far as dimensio€oncreteness is concerned, Kodu and Wayang Authoring take
the highest value because the characters and émergcare pre-defined in both of
them. Toontastic, Scratch and JabberStamp redetviowest value because user can
create characters and scenery from scratch. Aasfahe dimensiokJser Contribu-
tion is concerned, JabberStamp receives the highast Vakcause the user is given
only a blank paper, so he must create every siggieire of the story, while Kodu
and Wayang Authoring receive the lowest value bseall the graphics are prede-
termined.

In the dimension€oherence, Continuity and Sructure Toontastic receives the high-
est values because the elements of the story hgical and temporal flow since
the software helps the user build the story withagions in each step. What is more,
the software helps the user with appropriate qoestto create a well structured sto-
ry. JabberStamp and Wayang authoring receiveatvedt value in the three afore-
mentioned dimensions because there is no tool lprfrem the software to lead you
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to create a well structured story with cohesion eontinuity. As far as the dimension
Cognitive Effort is concerned, Kodu receives the highest value usecasers need

considerable effort to familiarize themselves witle environment and create com-
plex stories. On the other side of the coin, Jabtaenp and Wayang Authoring are
straightforward and very easy for the studentsetaagquainted with it.

Table 1.Evaluation of EDSE with the “Dimension Star” model

Toon Storytelling Jabber Tell Wayang
Kodu Scratch Fate2
tastic Alice Stamp Table | Authoring
Concreteness | hidh | hidh | di hidh
ow ; ig ow ig ow medium | v. hig
(of the material) v- high
User Contribu-
tion ] )
high low medium high medium | v. high high low
(to the story
creation)
Coherence v. high | medium medium high high low medium low
Continuity (of the . . . . . .
storyline) v. high | medium medium high high low medium low
Structure v. high | medium medium high high low medium low
Cognitive Effort | medium| high medium medium| mediun low medium low
Virtuality v. high | v. high v. high v. high | v. high high medium v. high
Spatiality low v. high high medium| high low medium low
Control v. high | medium high high medium | high v. high medium
Interactivity medium |, high high medium | medium| medium high low
Collaboration v. high | medium medium mediump  medium high v. high low
Immersion medium | medium high medium | medium low mediun medium|

All the EDSE apart from JabberStamp and TellTabtzive a very high value in the
dimensionVirtuality because stories created take place entirely iint@al environ-
ment. TellTable receives the lowest value amongntbecause it is a mixed-reality
EDSE that encourages children to play with physadgécts and environments. As
far as the dimensiofpatiality is concerned, Kodu receives the highest valueuseca
the motion of objects in the three dimensional spafcKodu plays an important role
in the evolution of each story, unlike ToontasligbberStamp and Wayang Authoring
in which the impact of space is not important.Ha tlimension ofnteractivity, Kodu
receives the highest value because the user caradhtwith the characters and the
objects of story during the creation and the priedimm of the digital story. Wayang
Authoring receives the lowest value because thenmim interactivity of the user
with the environment and the characters is allowld. far as the dimension
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Collaboration is concerned, Toontastic and TellTable receive highest value,
because they both allow users to paint simultargdhe characters and the scenery
of the story and promote collaboration by sharimgl @valuating other children
stories through the internet. On the contrary, WigyAuthoring supports only basic
collaboration. Finally, in the dimensidmmersion, JabberStamp receives the lowest
value because stories are created in a static wigatlvat in no terms becomes a real
space for the user. Storytelling Alice receiveshighest value, because the users are
immersed in its 3D environment.

5. Conclusions

Eight Educational Digital Storytelling Environmen(&DSE), which were developed
the last five years, were analyzed with the “DimensStar” DS reference model,
namely: Toontastic, Kodu, Storytelling Alice, Sciat Fate2, JabberStamp, TellTable
and Wayang Authoring. The analysis of EDSE witls timodel allows us to identify,
at first glance, the strengths and weaknessesd&DSE at hand and make appropri-
ate comparisons. Specifically, the most collabveaEDSE that also give the users
the highest control are ToonTastic and TellTabldatis more, Toontastic is the
EDSE with the highest coherence, continuity andcstire. The EDSE that needs the
greatest cognitive effort for a user to get acquegirwith it and the impact of space
plays the most important role is Kodu, which isoallse most interactive EDSE. In
Storytelling Alice the users get most drawn inte BDSE story. Moreover, the
EDSE in which the user has the highest contributmrthe story material is Jab-
berStamp, while Kodu and Wayang Authoring havertimest concrete material. Fi-
nally, all the EDSE except for JabberStamp andTaélle take place in a thoroughly
virtual world. An imminent goal of this researdffoet is to reflect on the analysis of
existent EDSE for the development of general pegiagb guidelines for the devel-
opment of EDSE and finally to use these guidelinesombination with the “Dimen-
sion Star” model for the construction of a novel&D
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Hepidnyn: H ymowxn aenynon éxet Pabiéc pifec oty avBpdmvn kovAtovpa. Qo16060, N
GUYYPOVI TNG LOPPN, 1| YNOLOKN aprynom givar £va moAd tpdoeato meipapa. o v a&lodd-
YNON EKTAUBEVTIKOV AOYIGK®V yneakng aeriynong (EAYA) éyovv avamtuybei opiopéva
povtéra, Ponbdviag onpaviikd otnv aviivon kol Katrnyoptomoinor tovs. ‘Eva yproyto,
MEPLEKTIKO KO OVTITPOS®TELTIKO povtédo a&loldynong EAPA eivar to “Actépt Awotdoe-
oV’ 10 omoio mpoteivel v aloroynon tov EAYA pe Bdaon 12 dactdosig-kpirnipla. Ztnyv
mapovca gpyacia, pe v Ponbdeia tov Tpoavapepbivtog poviérov, Ba a&toroyncovpe Kot Ha
katnyopromomoovpe to. EAYA g televtaiog mevraetioc. Avtiy n uekém pmopei va fonbn-
oel tovg epevvntés EAYA va £yovv pa coen eova yio Ty KatdoTtoon autol ToL EMGTNLLO-
viko¥ mediov kabdg eniong kot tovg Kabnyntés va emhéyovv ta katdAinia EAYA, étol dote
Vo VoG TNPIEOLV TNV EKTANPMOOT CGLYKEKPLUEVOV LOONGLOKOV GTOY®OV OTLS TAEELS TOVC.

AéEa1g Khewdrd: ynotokn apnynon, a&loldynon, poviédo “Actépt AlcTdcemVv”, AOYIGHIKA
YNOLOKNG APTYNOTG, AVAAVCT-KOTIYOPLOTTOiNoT)



