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Abstract: The design and employment of digital games for serious purposes such as learning has several prerequisites.
Designing a game that affects human players effectively requires the anticipation of particular human game
playing experiences. Recent digital games taxonomies provide tivr\&hd storyboarding is the technology
for determining the t&w of planning the manifold of potential affective experiences in digital game playing.
Game-based learning needs storyboarding and storyboarding needs concepts of digital games taxonomies. The
appropriate consolidation of taxonomies and storyboarding results in explicit media didactics in context.

1 THE AUTHORS POSITION 2 MOTIVATION

This paper aims at advocating the authors’ position on In contrast to earlier critical assessments such as,
inevitable preliminaries of game-based learning: e.g., (Jantke, 2006a), (Seelhammer and Niegemann,

P1 Game-based learning bears promising potentials2009), and others, the authors feel encouraged by
due to the attractiveness of game p|ay|ng to young recent reports on successful serious games prOjeCtS

learners and because of the extra motivation it is from (Chaffin and Barnes, 2010), (Cooper et al.,
bringing with it. 2010) and (Thomas and DeRosier, 2010) to (Jenson

P2 Playing serious games may affect human Iearnerset al., 2.011)' : . .
Besides mastery of the domain topics, the design,

by what they experience when playing the game. the implementation, and the employment of digital

P3 Serious games do not work per se, but require games for serious purposes have numerous prereg-
elaborate contexts of employment for learning.  yisites. Designers and developers need to anticipate
P4 Storyboarding is the anticipation and organization the particular human activities expected to affect the
of human experience. players effectively. Storyboardifds the anticipation
P5 Digital games taxonomies explicate peculiarities of human experience (Jan.tke and Knauf, 2005).
of game playing relevant to affective experiences. Comprehgnswe work like (Fu!lerton etal., 2004)
X ) , reflects iterative approaches to find ways of provok-
P6 Appropriate taxonomic concepts specify contexts jng effective human players’ activities. Having game
in which playful learning experiences may affect p55ed learning in mind, this work illuminates the need
human learners effectively. to anticipate more than just playing a certain game.
Particular emphasis is put on the propagation of Metastudies such as (Dondlinger, 2007) reveal
C1 concepts of storyboarding in serious game design, that the necessary prerequisites of playing which may
. . have an intended desirable impact are still extremely
C2 concepts of games and game playing taxonomies. ’ .
) ) . vague and cover elements such as “narrative context,
Besides the systematic theoretical development,yjes, goals, rewards, multisensory cues, and interac-
the authors’ position is illustrated by means of some tivity” (ibid., p. 28). From insights of such a general-
real-life case study. The case study itself is based ONjty one can hardly derive any game design decision.

a certain original game concept, its implementation, ~ The authors want to be considerably more precise.
and its qualitative evaluation. These preliminaries are

published in the first author’s conference publications 1 i 4 frequent misconception to see storyboarding as
(Jantke, 2006b) and (Jantke, 2010b). the organization of learning materials such as PDF sources.

Jantke K. and Knauf R.. 401
TAXONOMIC CONCEPTS FOR STORYBOARDING DIGITAL GAMES FOR LEARNING IN CONTEXT.

DOI: 10.5220/0003947904010409

In Proceedings of the 4th International Conference on Computer Supported Education (CSEDU-2012), pages 401-409

ISBN: 978-989-8565-07-5

Copyright ¢ 2012 SCITEPRESS (Science and Technology Publications, Lda.)



CSEDU 2012 - 4th International Conference on Computer Supported Education

3 BACKGROUND 3.2 Digital Games Taxonomies

This paper is based on two widely independent areasDigital games taxonomies provide conceptualizations
of research: storyboarding for e-learning (Jantke and for systematizing the extremely heterogeneous and
Knauf, 2005) and games taxonomies (Jantke, 2010c).dynamic field in which innovative ideas and those that
For reasons of space, this introduction is kept short. appear innovative, at least, come and go frequently.
The following three sections from 4 to 5, in particular, Some approaches like the one called the llmenau
are dedicated to some consolidation of storyboarding Taxonomy (Jantke, 2010c) are canonical and apply to
and taxonomies. Section 6 is surveying the case study.every digital game. Refinements such as the so-called
Erfurt Taxonomy (Jantke, 2010c) introduce particular
3.1 Storyboarding for e-Learning concepts (Jantke, 2010a) which apply only in some
conditions. Furthermore, there are highly interesting
Design and development of digital systems intended specialized taxonomies focusing only a few specific
to support human learning processes need some carephenomenasuch as (Lewis et al., 2010), e.g., in which
ful a priori specification. What the authors are aim- the authors systematize video game bugs.
ing at is much more than just system specification Taxonomies, in general, are frequently seen as
as known from conventional software engineering. multi-dimensional spaces in which every object of
The processes of human learning are rather involvedinterest—in the present investigation always a game—
and need a certain firm scientific foundation. Be- can be characterized by its values according to the
sides educational psychology, in general, and particu- dimensions of the space. In the most simple case, a
lar aspects like motivation (from (Malone, 1981) to game is characterized by a point in the space. But
(Hoffman and Nadelson, 2010; Paas et al., 2005)), in contrast to conventional mathematics, dimensions
mental effort (from (Salomon, 1983) to (Paas et al., can not be assumed to be orthogonal. Consequently,
2005)), and cognitive load (from (Sweller, 1988) to certain games are better imagined as clouds sitting
(Kalyuga, 2009; Mayer and Moreno, 2003), there somewhere in the space. The mutual interdependence
are many lessons learned from recent applicationsof taxonomic dimensions is discussed in some detail
like (Callaghan et al., 2010; Chaffin and Barnes, elsewhere (Jantke, 2010a; Jantke, 2010c).
2010; Cooper et al., 2010; De Castell et al., 2007; Let us investigate a few taxonomic dimensions in
Hawlitschek, 2009; Jenson et al., 2011; Shelton and more detail. To every digital game, it applies that
Scoresby, 2011; Thomas and DeRosier, 2010).
From the two present authors’ constructivist point
of view?, learning needs the learner's activity. And ef- ® the game is entertainment media,

fective learning is usually best supported by affective o in computer science and in entertainment media,
learning experiences. Storyboarding is the organiza-  there is nothing more interactive than games.

tion of experience ((Jantke and Knauf, 2005), p. 25). . . .
! xpert (« ! ). - 25) Consequently, there are 3 canonical dimension along

For the operationalization of this educational per- hich digital & be d ibed
spective, the authors have introduced storyboards agi/nich every digitalgame may be described in some

hierarchically structured graphs. Composite nodes of reasonable detall.t What are Tev\r;‘aatracte;ﬁtlcéhof
such a graph may be substituted by other graphs deterSEEN as a computer programs: at are theé charac-

mining the concerning human activity in more detail. ﬁ”s,’)t'sshc’fte r?een tas_ ent(er]rta|nm%nthmgdla I|hke, el.g.,
They are named episodes. Atomic nodes, in contrast, " at characterizes human behavior when play-
ng the game? In other words, what does a human

are named scenes representing elementary learner ac- < . :
eing experience when playir@g? To answer these

tivities or services of the IT system. three questions is, indeed, canonical (Jantke, 2010c)
For illustration, an atomic node may describe just . ’ ’ ' '
y J The idea of the Erfurt Taxonomy (Jantke, 2010c)

a media file (text, picture, animation, audio, video) . 76-b dth ical di X f
presenting learning content, an exercise, a particular'S {0 Systematize—beyond the canonical dimensions o
the limenau Taxonomy-all the aspects that may be

communication event (talking to a co-learner, asking 7 .
somebody for information, . . .) or any off-line action. '€lévant to the one digital game, but completely ir-
relevant to another one.

For illustration, music is playing a crucial role in

e the game is a computer program,

An in-depth discussion of positions of constructivism, - geyerg interesting digital games. In contrast, there are
unfortunately, is quite far beyond the limits of the present

paper. Interested readers are directed to sources such adlumerous other digital games that need no sound at

e.g., the collection of chapters edited by Sigmund Tobias all- Therefore, ‘the role of music’ or, simply, ‘music’
and Thomas M. Duffy entitleconstructivist Instruction: is a typical dimension of digital games taxonomies
Success or Failurey Routledge, 2009. beyond the canonical minimum.
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The variety of taxonomic dimensions for games 4 DIDACTICSAND
is overwhelmingly rich. Among others, there is the STORYBOARDING
dimension of ‘contemporary politics’, the dimension
of ‘erotics’, and the dimension of ‘humor’. Readers
may immediately imagine several refinements.

Other interesting dimensions refer to issues of
gender, of language, of culture, and so on. Many of
them are rather involved. For illustration, think of ref- “shifting the focus [...] from'figuring out what

rences ok parcay ) g 0o 190 gl kot 1 mesigatng cuesions ot e
P P ' 'what did you experiené¥(ibid., p. 30).

picture, and the fine arts. To a certain audience, these Here. the authors’ storvboarding approach comes
references are a source of enjoyment and satisfaction ' > storyboarding app )
into play. When designing a digital game for certain

whereas they miss some other audience completely. learning purposes, it seems highly desirable to expli-

Here is an illustration. The cartoon point & click te the intended blaving experien f the human
adventure CEVER & SMART is rather humorous and Iciaaa(ranere I\rllvﬁeneshgjllﬁ sgh: Igﬁgﬁ'?ce\?vr?en e?nduwr?y
full of references. When playing this game, you con- should she be surprised? When and how to scare the

trol altematingly one of two secret service agents. learner? In which conditions should some learner face
The agents’ boss in the games’ virtual secret service ; W :
a certain conflict situation? And how to find a way

hie'Quaimmag f§ ed *L". DRt yo g mm St out? There are infinitely many potential experiences

of JusiiBenth SEmngeEs By & to be set up with some educational purpose in mind
The ‘role of time’ is a another particularly interest- P with purpos '
Some experiences go beyond the limits of game

ing dimension which should be divided into a larger laving itself. Wh h - LT
number of suitable sub-dimensions. Prominentgames.p M Nl SleF R Vel P JELLSSOF T CT
interrupt game playing for initiating a certain conver-

in which m lly varying time phen na pl i .
¢ utually varying time phenomena play a sation with other co-learners? When, why and how

crucial role are, e.g., BAID, PRINCE OF PERSIA: i
SANDS OF TIME, and the point & click adventure should a learner lean back and take time to contem-
SHADOW OFDES'TINY plate the game playing experience so far? Should
The discussion of time leads to questions of the learners be encouraged to play repe_atedly and sh(_)uld
evolution of a game story, an interesting issue which, th_ose cycles of repeated game playing be dovetailed
with other experiences?

unfortunately, is beyond the limits of this paper. Th h d other simil .
Callaghan et al. describe a game-based learning e answers to those and other similar questions

; ; . i d some representation within game development.
approach in which activities beyond the limits of the need Sc
virtual world are essential (Callaghan et al., 2010). Accordmg t‘_) _(Jantke and _Knauf, 2005), represt_anta—
The present authors call those taxonomic conceptstonS Of anticipated experiences may be effectively

‘extra game play’ and ‘meta game play’, as sketched Written down as paths through storyboards. -
in (Jantke, 2010c) and (Jantke and Gaudl, 2010). In th|§ vein, some d_ldactlc ideas anq principles are
Digital games are bringing with them properties 9€tting different graphical representations on varying
with respect to taxonomic dimensions. Vice versa, '€Vels of granularity. Didactics becomes visible.
digital games may be classified by means of taxo- For illustration, imagine that studying a certain
nomic concepts. For illustration, there are games that CONtent needs a number of repeated exercises. Thus,
require a certain physical activity of the player which Suitable graphical representations, accordingly, might
goes beyond the limits of controlling game playing show certain cycles. There may be a main cycle, but
via standard interfaces such as keyboards, game conthere mightalso be several cycles distributed over the
trollers, joystick, and steering wheels. Games of this Whole game pIaymg experience.. .
sort are nowadays usually called exergames. Exer- AS another illustration, imagine a field of stud-
games as studied in (Lucht and Gundermann, 2009),/€S In whlc_h collaborative learning is assumed to be
(Park et al., 2010), (Sinclair et al., 2010), (Yang et al., highly advisable. Learners sh(_)uld talk to _each ot_her.
2010a), and (Yang et al., 2010b) have peculiarities A related storyboard for a serious game in this field
which lead to a variety of further taxonomic concepts. has to embed game playing into human conversation.
Though those concepts are surely of interest in story- Storyboarding is no longer only storyboarding of the
boarding and of a particular interest from a didactic 9ame itself, but specifies game playing within a more
point of view taking aspects of health care, e.g., into cOmprehensive context of learner activities.

account, these issues are also beyond the limits of the Modeling didactic knowledge by storyboarding
present short conference contribution. may go even further (Knauf et al., 2010) and take

more complicated curricular processes into account—

As briefly mentioned above, constructivism—

according to the present authors’ understanding, at
least—leads to emphasis on the learners’ experiences.
Jenson et al. (Jenson et al., 2011), for instance, are
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another exciting issue beyond the limits of this paper. The taxonomic dimension of ‘meta game play’
subsumes all phenomena on a meta-level w.r.t. single
game play sessions such as, e.g., comparing effects in

5 FROM DIGITAL MEDIA dependence on certain game parameter settings.
DIDACTICSTO TAXONOMIES
AND STORYBOARDS 6 A STORYBOARDING CASE

One may take any of the numerous taxonomic con- STUDY BASED ON
cepts for pondering its usefulness for didactic design. TAXONOMIC CONCEPTS
For illustration, think of manipulations of time for the
purpose of realizing repeated exercises of a certainReflective thinking is playing a rather prominent role
type. Even the taxonomic concept of ‘bullet time’ in. technology-enhanced learning (Hong and Choi,
known from shooter gamésnight be especially ex-  2011). This section is presenting the present authors’
ploited for the set-up of training situations. Bullet case study in game-based learning in which a certain
time may help some users who have difficulties with a type of the learner’s reflective thinking is decisive.
certain task to try it again under simplified conditions. Taxonomic concepts and their particular appearance
The way of presenting content clearly affects the in storyboarding encode, so to speak, the authors’
way of perception (Mayer, 2002), so what about ways actual didactic approach. Didactics becomes visible.
beyond play in game-based learning
Managing cognitive load has to be taken seriously 6.1 From Jostleto Gorge
(Kalyuga, 2009). Load problems are surely relevant
to game-based learning (Mayer and Moreno, 2003), There is a particularly simple game namensiLe
but rarely mentioned explicitly, as playful learning (Jantke, 2006H)for between one and four players.
seems so overwhelmingly promising. _Assessment of Some of them or even all may be computer programs;
cognitive load, as one might expect, is known 10 be e |atter makes sense in case a player wants to inspect
involved (Brtinken et al., 2003), even if digital games {he mytual interaction of Artificial Intelligence (Al)
are still out of scope. Certain earlier work such as strategies. dSTLE is a simple turn-based path game.
(Leacock and Nesbit, 2007) does not seem to apply. Eyery player regardless of whether being human or
To sum up very briefly, it is not sufficient simply A js"controlling some team of robots. These robots
to provide a particular game for game-based leaming. 4e heading for some target area where they can score
Every digital game is bringing with it a certain  gints according to some simple rule. On their way,
game-specific load, because players have to mastekne robots are jostling each other.
the game mechanics and need to focus both overall  1po game has been developed as a research tool

goals and current quests. _ to allow for the comparison of different strategies—
There is abundant evidence for the need to specify ,man or Al

context conditions in which intended learning effects Al strategies can be tuned by the human player;

are likely to occur. . , this makes particular sense if the player is a learner
Certain concepts of digital games taxonomies are gegling with particular questions and phenomena of
helpful for the a priori specification of game playing aificial Intelligence.
experiences. There are, in particular, several concepts  a; this point, it becomes understandable that even
descnbmg.phenonjlena beyond the limits of a single e extreme case of setting up 4 computer programs
game playing session (Jantke, 2010a). For the sake ofy gifferent character like, e.g., the good, the bad and
illustration within the present paper, the authors focus ¢ ugly (Gaud! et al., 2009) and let them play with
on ‘extra game play’ and ‘meta game play'. . and against each other makes sense. Human learners
The taxonomic dimension of ‘extra game play’ may study Al by tuning Al agents, watching them,
subsumes all phenomena of intentionally interrupting re-tuning them, continue watching them, and so on.
game play for getting engaged in certain extra-game gy the players’ number of choices iSTLE
activities such as communication, e.g. is quite limited. There are not many opportunities
3Bullet time means the feature that allows for playing an 0 reveal an Al agent's character. For this reason,
action—in particular the player’s shooting of an adversary ~ the concepts of sTLE have been enriched toward
slow motion. Besides the clear advantage to shooting in real a more flexible game namedd®GE (Jantke, 2010b).
time, bullet time is appreciated as a feature that allows for
enjoyment of graphically attractive actions such as jurgpin 4This paper has been winning a best paper award on the
and shooting at the same time. CSIT 2006 conference in Amman, Jordan.
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The crucial new feature of GRGEare gorges, i.e., able to control computer technology.

interrupts of the paths. Crossing the gorges needs a  Tg achieve the goals above, the authors rely on
robots (see (Jantke, 2010b) for more details). This \yhich involves a high degree of learner activity, and
gives rise to a variety of agents’ behaviors such that yhich is essentially playful and really a lot of fun.
players regardless of being human or Al may reveal Reflective thinking is inevitable for general insights.
some character, so to speak, ranging from a helperor  These are the authors’ key didactic principles to
a wimp to a freeloader or a quarreler. be implemented by means of taxonomic concepts in

. . . storyboards—didactics will show in the design below.
6.2 Learning Goalsand Didactics

6.3 Didactics and Taxonomic Concepts
GORGE s, very much like ®STLE, more a research
tool than a game. However, the game is sufficiently Studies suitable to achieve goal G1 surely need some
interesting to be played several times. investigation of several varying settings of the NPCs

The educational potential of the game lies in the preferences. Itis highly unlikely that unexperienced
opportunity to easily control the characteristics of players find immediately two sufficiently interesting
programmed players and, subsequently, to investigateand sufficiently different settings of NPC parameters.
the effects of varying settings. There is some need for employment of the taxonomic
concept of extra game play—players should be allowed
to leave some current game play for modifying the
settings on the fly. Successfully tuning parameters
during game playing may contribute to achieving G3
as well.

Figure 2 shows some typical situation in which a
human player might wish to interrupt the game for
changing settings. His robots on the upper path on
the right are about to win the game without much of
the NPCs'’ resistance who currently waste their energy
in restless jostling on the other path.

In Schiuchten gehen

bilden Aus

el sl ~Bn

| Gut! Die Figur mit dem Pfeil ist ausgewahit. W
| markierten Felder aus, um dorthin zu ziehen!

Figure 1: Setting up some programmed Al behavior.

Humans can set up the programmed adversaries’ |}
preferences according to four dimensions: the desire
for jostling others (left upper parameter in figure 1),
the willingness to cooperate for crossing any gorge
(left lower parameter), the willingness to step down
into a gorge by himself (right upper parameter), and
the engagement for salvaging others from a gorge
(right lower parameter). This allows for a surprisingly
large number of perceivably different “Al characters”.

Based on the potentla!s of the, so to speak, SerlousFigure 2: Game playing scenery giving rise for an interrupt.
game ®RGE, some learning goals are set:

G1 Learners shall understand how setting parameters ~ Goals G2 and/or G3 may be achieved if a human
results in system behaviors that appear somehowplayer has opportunities of experiencing human-like
intelligent or human-like. or, at least, believable NPC behavior. But behavior as

G2 Learners shall appreciate the importance of Al to @ Whole does only unfold throughout complete game

an interesting and flexibly varying experience of Play. For a substantial comparison of varying NPC
digital game playing. characters, one needs to play several times—an issue

of the taxonomic concept of meta game play.

G3 Learners shall enjoy the power of being in control
of Al and shall develop some confidence in being 5NPC is short for non-player character in a digital game.
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Is it really true that playing GRGEIs only fun if
at least one of the (NPC) adversaries plays somehow

R 2 i Observation
aggressively? You can hardly gell from playing only o NPC robots Tt
once. Suppose you have equipped some NPC with getting stuckdue | | | communication | | .o
an aggressive behavior by, say, setting the preference = o mutualiosting > of settings

of jostling to a maximum and, in addition, setting the
preference of collaboration to a minimum. It might
possibly happen within a certain game play that, by
chance, there are not sufficiently many opportunities
for the evil to show. Hence, one should play again.

Figure 4: Cutout from some episode expansion.
6.5 Evaluation of Game-playing I mpact

The authors have undertaken several qualitative
and gquantitative evaluations of the didactic design
) _ sketched in the section 6.4 before (left column of this
Storyboarding of game-based learning means morepage). Setting up evaluation experiments, performing
than storyboarding the game play as can be seen ineyaluations, processing the data, and finally publish-
figure 3. In particular, the two feedback arrows re- jng the results is a field of scientific work in its own
present taxonomic concepts such as extra game playight clearly going beyond the limits of the present
(the inner loop) and meta game play (the outer loop). position paper. Nevertheless, the authors would like
‘ to inform the audience about a few typical evaluation
activities and about a few characteristic results.

6.4 Taxonomy-based Storyboarding

Begin

Game playing experiences as anticipated and

‘ \_l ‘ specified by means of storyboarding as in section
familiarise with the game play 6.4 have been taking place on several exhibitions
l_‘ and fairs based on different implementations of the

game ®DRGE ranging from stand-alone executables
through a Silverlight browser game implementation
to some touchscreen version based on Unity.

There have been young players of an age ranging
from 10 to 20 years and adults including groups of
teachers from different school types. Subjects playing
the game in an evaluation session have been playing
individually or came in groups of varying size. There
have been groups of students and groups of teachers
as well.

To sum up briefly, the experimental settings lead
to results demonstrating that the game-based learning

task formulation

eters

parameter setting
for NPC robots

|

playing the game and
observing behavior

interrupt & modify

omplete playing & reset param

L

reflexion & discussion didactics implemented according to the storyboards
l sketched in section 6.4 achieve the goals G1, G2, and
G3, in general.
End Furthermore, there is some variety of additional

insights. ldentical experiments in two different larger
Figure 3: Top level storyboard of playful learning with  cities with groups of students of an age between 13
GoreEwithin a context of reflecting playing experience.  anq 20 years provided almost identical results like the
following one.
Recall that every node (rectangular box) is an episode  First of all, the subjects have been introduced
which may be expanded by some graph substitutiontoto the game and its peculiarities. Next, they have
specify details of the anticipated e-learning process. been asked to set up three NPC characters such that—
The figure 4 shows part of a larger graph refining the according to their own (unspecified) expectations—
“playing the game ...” episode of figure 3 above. other students of their age would most likely consider
After observing robots getting stuck in intensive the experience of playing @RGE as entertaining as

jostling, there are foreseen three variants of learner possible. Interestingly, all the subjects—without any
behavior. The role of storyboarding is to explicate single exception—have been setting up one of the NPC
several needs such as, for instance, opportunities forcharacters to be highly aggressive. In a subsequent
players’ communication about observed phenomena. qualitative analysis, they explained unisono that some
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degree of the in-game adversaries’ strength including Chaffin, A. and Barnes, T. (2010). Lessons from a course

aggression is considered inevitable to make a game  On serious games research and prototyping Prior
challenging and, thus, enjoyable ceedings of the Fifth International Conference on the

! - . Foundations of Digital Games, FDG’10, June 19-21,
Another interesting result of these two particular

Monterey, CA, USApages 32—-39. New York, NY,
experiments is that all subjects have chosen settings ~ USA: ACM.

between the extreme values for at least one of the Collins, A. and Halverson, R. (2009Rethinking Education
other NPCs. The reason is a desire for NPCs not so [N the Age of Technology. The Digital Revolution and

easy to see through—players have high ambitions. ggﬂgggngrgsgnencamw York, N, USA: Teachers

Cooper, S., Treuille, A., Barbero, J., Leaver-Fay, A., Tu-
ite, K., Khatib, F., Snyder, A. C., Beenen, M., Salesin,
D., Baker, D., Popovi€, Z., and ¢57,000 Foldit play-
ers (2010). Lessons from a course on serious games
research and prototyping. Proceedings of the Fifth

. International Conference on the Foundations of Digi-
The authors gratefully acknowledge the cooperation tal Games, FDG'10, June 19-21, Monterey, CA, USA

with a larger number of scientists and engineers in- pages 32-39. New York, NY, USA: ACM.

cluding interns and students who contributed to the pe castell, S., Jenson, J., and Taylor, N. (2007). Digital

design and implementation of several serious games. games for education: When meanings playterme-
Furthermore, they gratefully acknowledge the dialities, 9:45-54.

support by colleagues who has been striving to bring Dondlinger, M. J. (2007). Educational video game design:

the games into application, to train teachers, to set up ﬁorr(,ae\(f?rvgc?]fntg|%g;,ir&t)%ii%lfnal of Applied Educa-

game playing and playful learning experiments, and ggenfeiqt-Nielsen, S. (2007). Educational Potential of
to perform qualitative and/or quantitative evaluations. Computer Games Continuum Studies in Education.

The first author's work on games taxonomies has Continuum Press.
been partially supported for three years from 2008 Fullerton, T., Swain, C., and Hoffman, S. (200&ame De-
until 2011 by the Thuringian Ministry for Education, sign gg%‘é?shoggr?e;r'g;‘é?géopr%tgty?\:gg\; %of‘iay,t\left'
Science, and Culture (TMBWK) within the project 9 ' ' Lo

: Lawrence, KS: CMP Books.
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CLOSING REMARK

By their very nature, storyboards are usually a bit
larger than the cutouts shown on the preceding pages.
Therefore, the authors decided to offer a few slightly
larger examples in an appendix below.
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being jostled backward abandoning adversaries
—> by turning into the direction

at branching point .

R being chased by R .
performing a mock turn an adversary robot - over the branching point —

Y by an adversary robot opposite to d at branching point

into some direction d

Figure 5: Storyboard of some potential experience of fapiie player’s adversaries by luring robots into the wromgation;
a game playing experience relevant to the learning goalsn@Z83, in particular, enjoyed for feeling the player’s suqety.

etngage atgorge g the playe‘r s robot cros‘smg gorge g, and
in a roped party steps down into gorge g rescueing the NPC’s robot
any y . any
game game
some NPC’s robot play F ] play
— engage at gorge g in the NPC’s robot the NPC’s robot crossing
the same roped party steps down into gorge g ‘ gorge g rescueing the player

Figure 6: Storyboard of cooperation with some NPC at somgeagéor forming a roped party and crossing the gorge to-
gether; a game playing experience relevant to learning@aaind, furthermore, providing a good basis for the discussf

strategies.

|
|
|

on demand:
—> discussion of characteristics

of human-like behavior

teacher's request for
—>» setting up an NPC who
behaves like a freeloader

[ J
game play reporting the effect

A 4 —
of parameter settings

> settu:ﬁ:p Ea;ameters JE and the appearance
of NPC behavior observation of NPC characteristics

Figure 7: Storyboard of a learning activity in which a learigeasked to simulate a certaion human-like playing behriavio
the first scene specifies a teacher activity whereas the ceméon the right specifies some human communication, perhap
among several learners or in some student-teacher digldlgeebranching between ‘game play’ and ‘observation’ mean
simultaneous actions (in contrast to all the other brargchoints on display here which specify alternative playéivaies).
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