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Abstract. This paper introduces the concept of Narrative &aased Learning

Objects (NGLOBSs) as the basis for the creation eoudtrol of Story-based

Digital Educational Games (DEGS). In the contexitted European research
project 80Days, section 1 describes major aimsduadlenges of Story-based
DEGs and motivates for the introduction and use@f.0OBs. In the main part,

section 2 provides an overview of the conceptutitinaof NGLOBs and their

formalization within ICML as an XML-based format foBtory-based

applications and DEGs. In section 3 the theoretiesllts are set in context to
the 80Days approach. Finally, the main results sanmarized and further
research activities are outlined.

Keywords: Digital Educational Games, Interactive Digital Steiling,
Technology-Enhanced Learning, Narrative Game-basadhing Objects.

1 Motivation

The overall aim of the European research proje@a§@ situated in the field of
Technology-enhanced Learning is to combi
adaptive learning, storytelling and gamin
technology in order to build intelligent, adaptiv|

2 . : . LEARNING
and exciting learning environments in the for
of a Story-based DEG. = &
Hereby, the major challenge is to harmoni “ﬁj”e@eﬁii““
the different characteristics and objectives of t e
storytelling, learning and gaming approaches. TELLING ‘=  GAMING

simple words, key aspects and aims of thq
approaches might be summarized as:

Storytelling: Use of stories as instrumen

Fig. 1. Technology-enh. L i
for suspenseful knowledge transfe g echnology-enn. Learning

180Days — Around an Inspiring Virtual Learning Wbih Eighty Days. EU, FP7, IST,
STREP, Challenge 4.1.2 Technology-enhanced Leariwg.eightydays.eu



Keywords include dramaturgy, suspense or emotignimmersion.

Gaming: Provision of a playful learning environmemts a slogan
‘Learning by playing’ might serve. Fun, motivation, exploration and
interaction are dominant.

Learning: Most relevant is the knowledge transtemphasis is set on
assessment, learning success and effectiveness ethodic-didactic
aspects. Mechanisms to motivate and engage usevgetcome.

In major parts, these aspects and characteristcs@mplementary, for instance
both storytelling and gaming concepts are usethdcease the motivation of users in
digital educational games. On the other hand —éalheevith respect to a technical
implementation and integration of the concepts— sbecalled “narrative paradox”
[15] indicates a conflict between storytelling (r@ology; linear, non-interactive,
plot-based approach) and gaming (ludology; intéwact non-linear gaming
approach). Consequently, the role of the authdifferent: Whereby in storytelling
approaches the author has full control over the D&tGtime scenario (everything is
pre-scripted, no interaction, no choice to choaseray learning paths ‘aura of the
author), in gaming approaches the player more or lessfhll control and decides
how a Story-based DEG continues (the story evalikesng gameplay ‘emergent
narrative[14, 16] ).

Fig. 2. Hero’s Journey story model (left) — linear and madstory units (right).

From a storytelling perspective the narrative paraahd the question how a Story-
based DEG continues during run-time (macro adaptation, sequencing) has been at
the core of the research within the first periodtted 80Days project and previous
work of the authors of this paper [12, 13]. As thecome of comprehensive analytic
studies and conceptual work, a compromise betwkstrbpsed storytelling and non-
linear, interactive gaming approaches has beentifgeh [6, 7] and builds the
conceptual basis for the overall story structur8@days” demonstrator 1: The Hero’s



Journey [3, 17] which is well-proven especiallytire domain of adventure games, is
used as the underlying (in major parts linear)ystoodel in order to ‘guarantee’ a
suspenseful story. Hereby, the middle part withdtematic step ‘The Road of Trials’
is very flexible and provides the possibility tddgrate as many story units (so-
called ‘micro missions’ in 80Days — similar to lévén a DEG) as the author wishes.
Then, during run-time, the story and sequence ofarmissions evolves based on the
player interaction respectively a mixture of a)-gedined rules by the author, b)
player/learner model and c) learning, gaming aody&lling context.

For that, the main questions akow to formalise that multi-faceted contexérid
‘What makes a narrative, game-based learning oljpGLOB)?’

The following sections of this paper concentrate tbe conceptualisation of
NGLOBs and their use to create and control StogetdaDEGs. The definition and
consideration of player/learner/user models as wasll (micro) adaptation using
NGLOBs according to learner/user/player preferermezesnot part of this paper, but a
topic of ongoing research within the 80Days apphcgicthe Serious Gaming group at
TU Darmstadt.

2 Conceptualization of Narrative Game-based Lealing Objects

In a first step, based on examples of the gameydebcument (GDD) for the first
demonstrator of the 80Days approach, the formadimadf narrative, gaming and
learning objects is briefly discussed, before ategrated model and its technical
implementation in form of an XML-based schema tsaduced.

Querying Game literacy
Learner Storyteling and basic Learning

Objectives

Game Chapters

MM1: Collecting
engine pieces

Demographic
Factors

Sensation Part II: Interactive
Seeking cut scene

Assessment and
geography skills
Flying the UFO

MM3: Collecting
lost black box

MM4: Inserting
important water

surfaces in the board
database

MWM2: Visiting
largest light spots

Fig. 3. Story Structure of 80Days” demonstrator 1. Soudee:Graz.

More or less following the story model of the Herdourney described above the
overall story structure of 80Days consists of stomjts: AnlIntro Screenwith pre-



assessment to categorize players/user§ireematic Introto initiate the story —
corresponding to the first part ‘Departure’ of thiero’s Journey, arnteractive

Tutorial introducing the topic and providing informationoailb the gameplay — which
might be understood as ‘Crossing Threshold’ and the micro missioddM1 to

MM4 representing different game levels or quests erriefy to ‘The Road of Trials’
in the middle part of the Hero’s Journey. Each mioiission or the Cinematic Intro
provides a unique ID and a short description/syisppsptionally a visual
representation (e.g. a sketch) and is split intoystlling (StS), learning (LeS) and
gaming/gameplay situations (GpS) on a narroweir.leve

gﬁ:\:)?e r Cinematric Intro
Situation Short_ _ Picture Function for Functi_onfor Function for
description Story Learning Gameplay
Cl_scene| We see the Create the| This is a visual| --
1 original beginning of a| metaphor  for
NASA film mystery story;| our philosophy
footage of the set the mood for teaching
Apollo 8 and frame of the Geography..
mission.. story..

Table 1.Extract out of the GDD for the Cinematic Intro off&fys” demonstrator 1.

The situations themselves vary in their emphasisitimer one specific context
(e.g. a pure story-driven situation without any egpfay and minor/no learning
effects, see situation Cl_scenel in table 1) avrakdnation of contexts (e.g. LeS 1.3
as game-based learning situation, see table 2).

Game Chapter

Learning Unit 1 (LU1):

B2 Skills European Capitals& Countries

Situation

Short description

Function for

Function for

Function for

Story Learning Gameplay
LeS 1.1 Pre-test Alien asks boy: “You| Now, Mr. | Reflection on| Introduction:
of existing | know what cities arg Jackanapes hasand pre-test of Game play mode
knowledge these?” The boy now to struggle a| existing “Global view/Map
can link illuminated| first time to| knowledge desk” in
spots and city names keep up his| without simplified 2D
on a desk. .. blarney of being| immediate view.
an all-knowing| feedback. ..
earthling.
LeS 1.3 Positionl The gamer can fly The player can To verify the

of cities without| above Europe in the freely explore| cities” names the
known names UFO and the 2D Europe  while| player has to fly
night map in the having the| there and to sta
HUD gives him his learning goals| paused above
precise position and on a map in| them (logging).
supports  him in front of him
deciding to which city (cities shown ag
(light spot) he wants light spots).

to fly next.

Table 2.Extract out of the GDD for Learning Unit 1 of 80B3aylemonstrator 1.



In summary, that kind of style for a GDD might keetul for authors and serve as
compact storyboard, but from a technical point @wthe problem is the lack of
quantifiable information being necessary to berjpreted and processed by computer
systems — e.g. in order to determine whether atsitu is appropriate to fulfill a
specific dramaturgic step within the story modetref Hero’s Journey or not.

Therefore, a major aspect during the conceptuaizaif NGLOBs has been set on
the integration of measurable, quantitative andigtiize elements and annotations of
narrative, gaming and learning contexts.

2.1 Narrative, Learning and Gaming Context

From a storytelling perspective, narrative objeOBs) represent the smallest,
atomic units of a Story-based DEG. In 80Days, N@i&simplemented as storytelling
situations and technically implemented as cut ss€néthout any interaction) or as
speech acts and additional actions of virtual attara (animations, gestures, etc.).

For the formalization of NOBs and narrative condexte idea is —as far as
applicable— to map and annotate NOBs corresportirthe steps and dramaturgic
functions of underlying story models such as theotseJourney.

With respect to learning issues, formal modelsléarning objects (LOBs) and
their use within courseware (Computer and Web-ba3edining) have been
researched for a long time in the field of E-Leagn({for instance with a focus on data
storage [11]) and standards are already availableiie SCORM focuses on the
definition of the overall structure of online coessand provides mechanisms for
sequencing LOBs (part ‘Sequencing and Navigaticewailable since version
SCORM 2004), LOM provides a set of metadata elements for the gwimnri of
LOBs and to facilitate search, evaluation, acqguisjtand use of LOBs.

For the conceptualisation and formalization of LABs$he context of Story-based
DEGs it is not the aim to rebuild the LOM standaCentrary, the approach is to use
existing learning resources and to reference théthirwthe content section of the
overall story format ICML (see section 2.2). Additally, the idea is to formalize the
learning and learner context and to provide macheéaglable information about
associated and prerequisite skills of a LOBs redgy learning situation based on
the Competency-based Knowledge Space Theory (Cbk&ided by Albert and
Lukas [1]. Thus, for sequencing purposes —presuaredpen, modular, emergent
(narrative) environment is available without harded transitions as in pure linear
approaches (see section 1)- it is possible toddeahether a learning situation is
appropriate for a specific learner (the learner lihs prerequisite skills) or not (the
learner would be overstrained).

Contrary to the learning context, unfortunatelyerth are no well-known,
elaborated definitions, standards or formats fa gaming context and gaming
objects (GOBSs). Though, different generic desaipdi of games a laVhat makes a
good game? indicate relevant characteristics and critedgart from graphic and
audio/sound, especially gameplay, interaction cptscand a good story decide about

2 SCORM: Sharable Content Object Reference Model, wameadrg/Technologies/scorm
3 Learning Object Metadata, http://ltsc.ieee.org/@/gl



success or failure of a game. With respect to dhendlization of NGLOBs and their
use in educational games, the interaction concefatrm of interaction templates (e.g.
drag-and-drop, multiple-choice and puzzle templateslassic courseware or an
explorative 3D environment such as a flight mission80Days) provides useful
attributive information.

Second, similar to the learning context, the ide&oibuild a correlation between
gaming situations/GOBs and the users (i.e. playershe gaming context) and
underlying player models. Hence, all gaming situati are set into context with
player types and annotated with appropriatenessriac

2.2 Model and Technical Implementation of NGLOBSs

In sum, the model for a NGLOB (situation in 80Days) is built by a composition of
context information resulting in a triple vectog € Cg x C,..
The narrative context C provides a list of tuples ( ,

) whereby the is encoded by the initials of a
storymodel (for instance ‘HJ’ for Hero’s Journeyipa number for the step/part of
that model. The parameter is normalized in the range [0..1].

The gaming context £primarily tackles the appropriateness of individG&®©Bs
and gaming situations for different players and/@taypes. Analogue to the narrative
context (y, the gaming context £also provides a list of tuples ( ,

). Here, 'PA_B’ describes the player type based on the
classification of Bartle [2]. For example, ‘PA_B19’ indicates that the GOB is very
appropriate for the player type ‘Explorer’ accoglio Bartle.

The model for the learning context @rovides a vector composed out of two parts
listing all associated and prerequisite skills &ospecific learning situation/LOB. In
the example, ‘Al,, and ‘B2, skills represent identifiers for learning topios the
80Days” demonstrator 1 DEG being extracted outhef c¢urriculum for teaching
geography in the"sto 8" grade at school.

Fig. 4. Quantifiable part of the model for Narrative, Gabased Learning Objects.

Apart from that quantifiable part described abdle, model for NGLOBs contains
further descriptive elements such as short tex¢tfatts summarizing the synopsis of
narrative, gaming and learning functions of a spebiGLOB.

Figure 5 provides the preliminary technical implenation of the NGLOB model
in form of an XML-based schema, which has beengnatied into the ICML format.



ICML (INSCAPE Markup Language) has been originatgdhe authors of this paper
within the European research project INSCAH and used and further cultivated in
other projects such as U-CREATHO0] or 80Days. In brief, the global aim of ICML
is to provide a standardized comprehensive desmmiganguage for Story-based
DEGs andany kind of Interactive Storytelling application. THEML format [8]
provides three top-level nodes: ICML_content, ICMtrategies and ICML_story.
The model of NGLOBs is being integrated and semgdetailed annotation and
specification of ICML_story parts (complex scenssenes ~ micro missions and
situations in 80Days or game levels/learning chaptand game situations/learning
units in games/learning applications).

Fig. 5. XML-based Schema for NGLOBs, being integrated witldML_story

3 Narrative Game-based Learning Objects in 80Days

This section describes the creation and use of NBd. @ 80Days. Hereby, the
StoryTec platform providing a complete frameworksigting of an authoring tool
and a run-time environment serves as technicasbbs{8, 9], Gobel et al. provide a

4 INSCAPE: Interactive Storytelling for Creative PemFP6, IP, IST-2004-004150),
http://www.inscapers.com

5 U-CREATE: Creative Authoring Tools for Edutainmentpipations (EU CRAFT, COOP-
CT-2005-017683)



comprehensive description of StoryTec. In 80Dalys, duthoring tool and the Story
Engine are used and integrated into the 80DaysefnaTk.

In order to use NGLOBs in Story-based DEGs sucB0iays, StoryTec has been
enhanced both in the authoring tool and run-timamanents: In the authoring tool,
the Property Editor provides fields to enter cohtekormation of a NGLOB. The
Condition Editor is used to enter application logiad define conditions for
transitions among story units (sequencing of story units in Story-based DEGs, see
also section 1).

Fig. 6. Condition Editor (left) and Property Editor (right)

The result of the authoring process are ICML-endosteries. These ICML files
are loaded into the run-time environment of the & framework in form of an
executable story graph in the Story Engine. Théw, $tory starts and unfolds
according to the user/player/learners” interactidiehavior, rules and application
logic provided by the author, and context informati The context information of
NGLOBs is held within the content layer (repositosge lower part in figure 7) and
the modeling part (see upper part in figure 7).



Concerning the control of Story-based DEGs and eecjng NGLOBs, the
modeling part of the framework provides a played dearner model [4] plus a
configuration component: Here, the author can m®vpriorities for narration,
gaming and learning. Hence, possible conflictsha sense of ‘it is possible to
continue the story with NGLOB A, NGLOB B or NGLOB' @Gwhich all fulfill the
conditions for transitions to following story unifsractically do not occur.

Fig. 7. High-Level Architecture of the 80Days Framework.

6 Conclusion

Based on preliminary, long-term research in thddfief story-based edutainment
applications and DEGs, this paper introduces theceptualization of Narrative,
Game-based Learning Objects (NGLOBSs) as the basiStory-based DEGs. The
main result represents a first version of a forpeali model for NGLOBs composed
by narrative, gaming and learning context. The rhodas been technically
implemented in the form of an XML schema being uasdextension for the ICML
format and has been rudimentarily integrated inte tStoryTec authoring
environment and the 80Days run-time system.

Apart from typical testing evaluation studies, fumt research and development
activities will be investigated a) to continue amthance the model of NGLOBs and
b) to integrate methods and concepts of playelearier models.
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