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Abstract

The Alelo Language and Culture Training System is a
game-based system for learning foreign language and
culture, where learners practice their spoken conication
skills in 3D virtual worlds inhabited by interaativnon-
player characters. The platform has been used dater
several training systems for military us€actical Iraqi,
Tactical Pashto, Tactical French, and Tactical Dari. It is
also being used to develop non-military coursegetich
Arabic, French, Cherokee, and other languages.rnkea
who start with no knowledge of foreign language oeexch
ILR level 0+ proficiency in just a week of traininghis
presentation describes progress in re-targetingeabrto a
variety of platforms: the Web, iPods, and handheld

computers.
Keywords: game-based learning, language education,
learning platforms

Introduction

The AleloTactical Language and Culture Training System
(TLCTS) is a game-based learning platform that $elp
people quickly develop functional skills in foreign
language and culture. Heavy emphasis is placegokes
communication. Learners get extensive practice
speaking the foreign language because they muakspe
the foreign language to interact with the software.
Learners with no prior knowledge of the language alvle

to learn effectively with it. Independent evaloat of
TLCTS courses (Surface et al., 2007) show thatnkyar
develop functional communication abilities in a#dias a
week of training.

TLCTS courses are in increasingly widespread use,
particularly in the US military and by military séces in
other countries. Four military training courses éndeen
developed so fafTactical Iragi™ teaches colloquial Iraqi
Arabic and the culture of Iradactical French™ teaches
the language and culture of French-speaking sul+&ah
Africa. Tactical Pashto™ and our newest courseactical
Dari™ teach the languages and culture of Afghanistan.

in
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Tens of thousands of military trainees have usesbeh
courses as part of their pre-deployment trainingt dne
training site, at Ft. Riley, KS, trains approximgt&0,000
each year. The Marine units that recently wereedatb
deploy to Afghanistan have integrated Tactical luayge
and Culture training into their predeployment tiagn This
represents a significant change in military tragnpgmactice.
In the past military service members deployed maess
had little or no knowledge of the local language] eelied
on interpreters and a small cadre of trained lisigui
Thanks to TLCTS courses, units deploying overseag n
have large numbers of soldiers and marines witbcéffe
foreign language skills. The™7Marine Regiment, for
example, assigns two marines per squad, or appabeiyn
one in 10 marines, to train intensively with TLCE&urses
prior to deployment. Officers report that their mas’
improved communication abilities has led to impmbve
operational effectiveness of their units.

Although the TLCTS platform was originally develab®
meet the needs of military trainees, there is maothi
military-specific about the approach. In fact, the
pedagogical approach underlying TLCTS, called task-
based learning (Ellis, 2003), is widely used in ewd
second-language learning. TLCTS is now being aggle
several non-military courses. Mission to IFds designed
for businessmen and employees of nongovernmental
organizations. A pilot French course, Mission tarkae, is
being evaluated for inclusion in college Frenchricuta.

A pilot Chinese course, iSpeak Chinese, is beingldped

in collaboration with Yale University Press. A gilo
Cherokee course has been developed in collaborafitn
Thornton Media, Inc. Each course incorporates autve
lessons help learners acquire communication skéligj
interactive games that learners use to practicefarider
develop those skills.

This paper describes the overall TLCTS approach to
learning, and the technology platform that suppdrt#\

key challenge is how to support the delivery of tipie
courses on multiple platforms. Authoring tools adata
representations, have made it possible to createrae
game-based learning environments, not just a single
educational game. The platform supports the devedop

of the full range of educational materials needdd o



computer-based courses. Multiple hardware and softw
platforms are supported, from PCs to iPods. Thigpshe
make learning content available to learners whemawd
wherever they want to learn.

System Overview

Game Experiences

Every TLCTS course includes a Mission Game, an
interactive 3D game in which learners carry ouksasnd
missions requiring them to speak with people intdrget

useful for modeling culture in countries like Irand
Afghanistan, where the gestures often mean vefgreifit
things from that they mean in the West.

Mission Game scenarios give learners opportunity to
practice their communication skills in realistiogncrete
situations, and develop fluency. They are alsoghesi to
enable learners with very limited language skiths get
started easily. If at any time the learner askshigp, the
system displays a menu of possible things the ézarn
might want to say in this context (e.g., greet blog, ask
his name, ask him for information about the villagte.).

It can also show examples of ways of expressingettie

language. Figure 1 shows an example scene from thethe target language. This allows learners to pigk u

Mission Game in the Canadian versionTattical Pashto.
The player (crouching in the center of the figuhals a

vocabulary and phrases while playing the gameindrdut
what vocabulary they need to learn to play the garheir

mission to assume management of a reconstruction Score in the game depends in part on their usengfuage;

projection in an Afghan village. In the scene shdwithe
figure, the player has entered the village for fihg& time
and is speaking to some of the children as way of
establishing rapport with the people in the villa@me of
the children, indicated by the red arrow at the edphe
image, has just said hello to the player. The othédren
are listening in on the conversation and may infgrior
join in. The icons on the right edge of the figucajled
rapport meters, indicate which characters arenlistgto
the conversation, and what their current attitisléoivard
the player.

(<] ractical Language & Culture Training System

Figure 1. Example Mission Game dialog

The responses of the characters in the game can var
dynamically depending upon their level of rappoithvihe
player. Players can develop rapport in a variougswin

this example, simply taking the time to talk to #feldren

is an indication of friendly, peaceful intentiormsd causes
the adults in the village to be favorably disposedhe
player. Adherence to cultural norms of politeness a
proper forms of address can build rapport. The user
interface permits the learner to select nonverlestges

for their character to perform, and these help bigve
rapport as well. Such non-verbal gestures are quaatiy

the less they rely on hints to play the game, tighdr a
score they can attain.

In addition to the Mission Game, learners can ag or
more casual games that focus on specific langukigls. s
The Arcade Game serves this role in most TLCTS swsur
The Arcade Game is a Pacman-like game in whicmézar
gain points by saying or responding to spoken contsa
to move through a stylized town (e.g., “turn rigiit the
police station”). When colored enemies appear, one
destroys them by saying their color. The Arcade &am
involves simpler use of language than the Missi@amé
does, but it is faster-paced and encourages leartwer
practice many times.

Interactive Lessons

Skill Builder cxercise

LESSON: Mesting Strangers PAGE: Exercise.

Record an appropriate response in French.

Figure 2. Example Skill Builder exercise

In addition to the game experiences, TLCTS courses
incorporate a group of interactive lessons, cathed Skill
Builder, which helps learners acquire particular
communicative skills. Figure 2 shows an exercisgepa
from the Skill Builder inTactical French. This exercise is
part of a lesson on the topic of meeting stranggris. an
example of an “utterance formation page”, an eserthat



gives learners practice with a particular dialoghenge. Supplementary Companion Materials

In this example the learner must say goodbye tthvad@n i i

woman, Halimé, whom he or she has just met. Theiéea We are now expandln_g the range of platforms on kwhic
said “Salut”, which a Chadian new acquaintance woul TLCTS content is delivered, so that learners cameha

likely consider to be too informal. The system #fere access to learning content anywhere, anytime. Garsu
gives the learner feedback regarding the mistagedback '€ Now beta testing a new companion product, calie
can be either positive or negative, and can addresile iPod Companion, which plays on Apple iPods (Figdye

The iPod Companion includes the same example dialog
and lesson pages as the PC Skill Builder, adapted f
display on a small screen. Voiceover narrationsaaieed
] ) so learners are not required to read off the scréée
EvaIuauons with Iearn_ers h_ave made clear thatn&¥ar product includes a glossary so learners can lookang
prefer having the Skill Builder lessons and the gam (eyiew individual words. This enables learners datue

environments  integrated into  a single learmning o practice and maintain their skills when theyria have
environment, so that learners can easily go badkfarth access to a computer.

between the lessons and the games (Johnson & Beal,
2005). We have integrated the Skill Builder and the
Mission Game more closely over time, although they
continue to differ in focus (the lessons are madreys
oriented, while the games are more practice-ortBnfehe

Skill Builder employs the same animated character
technology that the Mission Game employs to create
characters that the learner can converse withearfdteign
language. The Skill Builder lessons include a seié
lesson and exercise pages that progressively mear
learners to engage in conversation. Lessons usually
culminate in one or more “active dialogs”, in which
learners can engage in an extended conversatidn amit
animated character. Figure 3 shows one such adi@leg

in the Tactical Dari Skill Builder, where the player is :

asking a villager for directions. These active alisl serve Figure 4. Tactical Iraqi™ iPod Companion

as an intermediate point between utterance formatio \ye a50 produce printed booklets that include caltu
pages, which focus on individual conversational |asqon materials as well as dialog texts. Learnarsuse

range of errors, including cultural pragmatics asthis
case, as well as errors in word choice grammasgoalrs,
morphological errors, and pronunciation errors.

exchanges, and the Mission Game, which simulates thege to practice dialogs with their friends sg/thet more
extended, free-play conversation.

experience conversing with other people insteadusf
with computers.

We have also developed prototype companion traifogrs
other handheld devices, including the Sony Play@tat
Portable and the GP2K. We have ported some of the
interactive capabilities of the PC TLCTS to these
platforms, as well as some speech recognition ciyab

As we port additional functions to these platformsyill

be increasingly possible for learners to developirth
language and culture skills anywhere, anytime.

Underlying Advanced Technologies

TLCTS incorporates several advanced, patent-pending
technologies that make possible the interactivenlag
materials illustrated above. Automated speech mitiog
(ASR) is one of the most important and pervasive
Figure 3. An active dialog technologies. TLCTS employs speech recognition fisode
specifically designed to support language learn&ise
models are trained both on the speech of nativakgps of

the target language, and on the speech of language




learners. This helps ensure that the speech rezmrgni
tolerates the heavy accents of language learnehs. T
speech recognizer also incorporates a default &gprb
model” to handles cases where the learner's spésish
outside the set of phrases and grammatical formsate
covered in the lessons and games. We calibratddfeee
of tolerance of incorrect and ungrammatical languay
adjusting the garbage model’'s parameters. We ahguoy
different language models in different parts of keac
TLCTS, enabling it to select the types of language
recognizes and the range of language errors itletect.

To support the conversational interaction in thesditin
Game and the Skill Builder active dialogs, TLCT Sises
incorporate social simulations. That is, interacsiovith
animated characters in social settings. Learnems ca
communicate with non-player characters using a
combination of speech and gesture. The system ggese
the learner's input to determine the learner's
communicative intent, and non-player characters raagt

to that communicative intent by adjusting their dewf
rapport with the learner or their knowledge of ttate of
the virtual world. The characters then choose an
appropriate response. Finally, the character’'saesp is
realized as a combination of speech and gestur€THL
thus implements artificially intelligent interacéiv
characters, limited by the vocabulary knowledgettod
learner and the context of the training scenario.

As the learner interacts with TLCTS, it maintainearner
model that estimates the learner’s level of mastéryach
component communicative skill. The target skillse ar
modeled in a hierarchy of enabling learning objesgi
(ELOs). Authors annotate exercises, quiz itemsdialbgs
to indicate what ELOs they require. Each time #wrner
completes an exercise or dialog, the learner mopéates
its estimate of mastery of associated ELOs, usimgthod
inspired by the model tracing technique of Corletal.
(1995). The learner model provides trainers and
researchers with a rich view of the learners’ pesgr and
we plan to use it to guide learners on how to ditbeir
learning efforts to improve their skills.

The Alelo Architecture

The underlying architecture of TLCTS supports taege
of platforms illustrated in the previous sectionvesll as
additional ones such as the Web. Unlike other ghased
learning systems that target a single learningfqoliat or a
single game, TLCTS supports a spectrum of learning
platforms. It also supports the creation and maemtee of
multiple related variants of learning environmerits
different classes of users. The illustrations ie #bove
figures illustrate the kinds of problems that TLCTSes.
The iPod Companion reuses the content developethéor
PC, but some adaptations are required due to thieele
small screen. Different versions of courses mustrbated

for different classes of users. Content developmdUS
military forces must be adapted for use by Canalian
Australians, and other countries; not only must the
uniforms of the characters change, but also somthef
language and voiceovers. There are even differences
between US Army and US Marine Corps versions that
affect user acceptance (Johnson 2007). TLCTS
implementations support the range of advanced
technologies listed above, to the extent that tlaeg
supported on each hardware platform.

Figure 5 shows the overall architecture. All contém
TLCTS courses is specified in XML, and stored in a
common content repository. Multidisciplinary tearo$
language and culture experts, animators and othistsa
multimedia production specialists and programmers
contribute to the content specifications. As weeadep and
improve our content specifications and authoringgowe
have largely eliminated the role of programmersantent
development.
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Authoring Tools

A Web portal named Konal provides access to théeobn
repository. Each course in Kona is represented“asak”

that contains a set of chapters, each of which is a
specification of an individual lesson or scene. &ads
designed to support collaborative editing and nevie
Project members can lock individual chapters and ed
them using a suit of Web-based authoring tools. &on
supports version control, preventing simultanealitseand
allowing roll-back to previous versions.

A suite of authoring tools operates on the content
specifications.Hilo is used to create specifications of
lessons, exercises and quizzes. It invokes othiodng
tools on individual content specifications as nekedéde

! Many of the architecture components have Hawaiian
names, reflecting the first author’'s connectiorhwitawaii
(see e.g., http://www.longmountainkona.com). See th
glossary at the end of this paper.



(Tactical Language Interactive Dialog Editor) isedsto
create dialog models and scripts for use in lesso
game scenesHua is used to create lexicons and
inventories of phrases for use withidilo and Tide.
Paheona and Waihona are used to create libraries of art
assets and language assets respectively, for usentent
specifications.Wave is used during production to edit
sound recordings and link them to lesson and gamtent
so they are loaded with the content onto the delive
platforms and are playable.

Content is delivered on a range of platforms. Tiapu
client runs on videogame PCs. It is built on Epignt&s’
Unreal Engine 2.5 game engine. We licensed thecsour
code for Unreal Engine, and modified and expandéed i
support the full range of technologies (e.g., sheec
recognition) and media (e.g., videos) required for
delivering TLCTS content.

The Uku client runs on handheld devices, with different
versions different client devices (iPod, PlayStatio
Portable, GP2X, and Windows Mobile). To suppdku,
media assets (instructional texts, recordings, esagnd
videos) are extracted from the repository and cdede
into formats that supported by the devices. Theatgst
amount of conversion is required for the iPod dlien
Dialog animations must be converted into videosd an
sound files and images must be converted into iPod-
compatible encodings.

A new Web-based client, nanvéele, has been prototyped
and is now being further developed. Wele a Web
browser provides the user interface. Support faphical
dialog environments is delivered with Adobe Flexa®
Flash files inserted into Web pages. The speedbgrezer

is the same used in thapu client, packaged as a plug-in.
Wele currently supports only the Skill Builder; howeyer
we plan to extend it soon to support game expeg®nc
Wele provides a rich learning experience to learners wh
either do not have access to videogame-capable dPCs
cannot download and install large software instsliento
their computers.

Up to now TLCTS has been employed as a single-user
learning system. Our new multi-user client, nakeaka,

to changes thisKeaka links multiple user clients over a
network so groups of learners and virtual humans ca
interact. Learners speak to each other, possibniglish,
and speak to virtual humans in the target languaes
enables the creation of multi-user training envinemts,
particularly for the military, where language andltere
training is combined with other types of trainingeaka
currently runs as an extension to the Unreal Engine
however, we plan to develop soon implementations fo
other game-based training platforms, such as ReddiWo
and VBS2.

Each TLCTS implementation offers some form of socia
simulation; that is, animated characters able tgaga in

conversations and social interactions with learn&ach

client includes a module to implement the socialdation

substrate, calledHonua. Honua is implemented in a
platform-independent fashion, so it can be integtdhto

different TLCTS clients.

Figure 6 shows how social simulation interacts itk
rest of the learning environment in thepu client, and
illustrates how social simulation supports useeraction

in general. The learner communicates with virtuainans
using a combination of foreign language speech and
gestures selected from a menu. The Input Manager
generates a representation of the meaning of drades
input, called a communicative act. Examples of
communicative acts include greetings, exchanges of
information, and requests. The Social SimulatioryiEa
determines how the environment and the characteit i
respond to the learner's input and other actionstus
humans (“agents”) may react by changing their nienta
states, e.g., adjusting their attitudes toward |tlaener or
their beliefs about the state of the world. Thenagehen
choose actions to perform in response to the leafrtee
agents’ actions are realized by an Action Schedwhich
issues a set of commands to the game engine to theve
agent’s body parts and/or to speak. As the lednteracts
with the system, the Learner Model is updated tonese

the learner’s current level mastery of the skilsessary to
play the game. Interaction logs and recordings he t
learner's speech are saved for subsequent anaysls
reporting purposes.
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Figure 6. Lapu client simulation architecture
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Other control actions

TLCTS provides support for managing learners and
tracking their progress and usage of the system. A
lightweight learning management system calldhu
communicates with the learner clients over a local
network. Unlike Web-based learning management syste
that assume continuous access to the Interdahu
supports discontinuous access. Learners can wotkein
computers or handheld devices at home or in the, fileen
bring them into a computer lab and connect thenthéo



local Kahu server.Kahu then updates its record of the
learner's progressKahu generates reports of learner
activities, for training supervision and researchppses.
We collect learner profiles and examples of theespe
recordings, and save them in a data warehousedcalle
Hoahu. The recordings are used to incrementally retrain
and improve the speech recognizer. The interaafiaia
and samples of learners’ speech production hetp track
how learners use the system and how well they |&dray
may suggest ways of further improving the system.

Authoring Support

The following section describes in more detail savhéhe
tools and processes employed to author TLCTS cbnten
TLCTS authoring tools have unique characteristitat t
multi-platform delivery and mixtures of game-bassud
instructional content. WYSIWIG (What You See Is Wha
You Get) editors are of limited value in the TLCE&tent
because the layout of the content depends on ttieyar
client platform. Instead, our authoring tools foensre on
the underlying semantics of the context. They emabl
authors to manipulate the XML specifications of teon,
without requiring any knowledge of XML.

Scene and Dialog Authoring

The Tide authoring tool specifies dialogs throughout
TLCTS, including Mission Game scenes and the Skill
Builder's dialogs and dialog fragmentdide allows
authors to build complex dialogs from smaller elatae
without knowledge of specialized programming or
knowledge-representation languages.

Dialogs are specified iide in two layers. In the utterance
layer, authors specify the range of utterances ld@hers
and virtual humans can speak. Currently, utteraraes
individual phrases; however, we have implementetbee
powerful framework, called utterance templates (@heet
al., 2007), which allows authors to specify gramsnaf
possible utterances. In the act layer, authorsifgpéue
communicative acts that represent the meaning
collections of utterances or utterance templates.

of

Tide allows authors to describe dialogs using eithepsc

or dialog graphs. Scripts are linear sequencestefances,
either between two virtual humans or between auairt
human and a learner. Scripts can be used diredly a
specifications of scripted example dialogs, or as
illustrations of possible exchanges that can odouma
complex interactive dialog. Dialog graphs specifie t
range of possible interactions that can occur diatog, at

the act level. Figure 7 shows dide dialog graph. The
graph notation resembles a flow chart but inclusiescial
graphical constructs that make it easier to exppessible
dialog exchanges concisely. An example of such a
construct is the Range Enabled Transition (RETQwshas

the grey box on the right side of the figure. REEpgcify
dialog paths that are enabled only at certain poirfitthe
dialog. RETs are commonly used to specify
subconversations dealing with particular topics. the
dialog progresses from topic to topic, RETs dealwith
each topic are selectively activated and deactivate

il
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Figure 7. Tide authoring tool

Tide incorporates a validation tool that allows authtors
test implemented dialog models against the dial@aply
specifications. Authors can walk through the disdtep by
step, and ensure that the dialog options providedhbe
dialog model correspond to what is indicated in the
specification. It also allows the authors to ima&givhat the
learner might want to say in a given context, anduee
that the dialog graph includes those possibilit@se of
the most difficult aspects of dialog authoring nsagining
what people might say when they are immersed in a
dynamic dialog context. Authors tend to write dgdoas
scripted screenplays, only to discover that learmer not
follow a script when interacting with the system.

Lesson and Exercise Authoring

The Hilo authoring tool specifies the instructional
elements, exercises and quizzes in Skill Buildesdas.
The tool provides special support for maintainirige t
correspondences between texts in multiple languages
orthographies. Figure 8 shows an examplelibd, applied
to French language content. Authors can view ant ed
each foreign language utterance in written form,“éz-
read” Roman transcription for learning purposes it
English translation, and its transcription as ausege of
phonemes as used by the speech recognizer. Authars
color code elements of each form so learners cartrse
correspondences. Utterances are linked to an notera
library where they can be managed and tracked. wager
specific tools built into Hilo help manage the
correspondence between the different forms of atiegs.
For example, the French version Hilo automatically
looks up the pronunciation of French words, angelith



the generation of phoneme ez-read transcriptiongritten
French texts.

Phon:|s=i=1-an-5

fete | Paste | copy |

Figure 8. Hilo lesson authoring tool

Hilo provides ways for tagging pages as applying oaly t
certain classes of users or platforms. This allassto
maintain slightly different versions of the sameirse for
different target audiences. For example, we cuserttie
ranks and titles in our military courses for eactitany
force — the US Army rank of Sergeant First Class
becomes Gunnery Sergeant in the US Marine version a
Warrant Officer in the Canadian Forces version. ti&fni
texts in the PC client versions are edited for eoicer
narration in the iPod Companion version. We are als
starting to tag learning content for their diffigullevel.
Learners who seek high levels of language profaien
receive advanced exercises that basic learnerstdo n

Hilo also allows authors to record spoken examplefi®f t
phrases being taught and use. These “scratch iagstd
are used when prototyping TLCTS courses and vatigat
their content. Later in the production process eplace
the scratch recordings with recordings of profasaio
voice actors.

Impact of Authoring Tools

These authoring tools have enabled us to increhse t
quality and quantity of authored content, and hanegle it
possible to maintain multiple versions of conteotr f
different classes of learners and different plai®r Table

1 shows some of productivity improvements that e¢hes
tools are vyielded. It compare3actical Iragi v3.1,
developed in 2006Tactical Iraqgi v4.0, developed in 2007,
and Tactical French v1.0 also developed in 2007. The
authoring tools doubled the number of lesson pages,
vocabulary words, dialogs, and Mission Game scenes
Tactical Iraqgi v4.0 vis-a-vis v3.1. Development déctical

French v1.0 did not start until late 2006, yet it has atbo
the same amount of Skill Builder material @actical
Iraqi.

Content Metric TI3.1 | TI40 | TF1.0
Lessons 35 52 40
Lesson pages 891 2027 19p0
Words 1072 2214 1820
Example dialogs 42 85 6|7
Active dialogs 13 29 36
Scenes 8 18 )

Table 1: Content size of TLCTS courses.

Our authoring tools allow easy production of interi
versions of courses for client review, and let espond
quickly to urgent requests for training contentisThave
proved critical for the development @fctical Dari. As

we develop content for this course, we send interim
versions to for review by Dari experts working ftire
Defense Language Institute Foreign Language Cehter.
January 2008 the Marine Corps received the order to
redirect forces to Afghanistan, and we were ablguickly
prepare a preliminary version déctical Dari that they are
already using in predeployment training.

We are also using our authoring tools in collaboeat
projects with other organizations. A project withafnton
Media Inc. has developed a pilot for a course naRez
World for young Cherokees to learn Cherokee language
and culture. Other games for other Native American
languages are being planned. A Chinese course, chame
iSpeak Chinese, is being developed in collaboration with
Yale University Press.

Support for Handheld Devices

As described above, we have developgkl handheld
clients for several mobile platforms, including tBeny
PlayStation Portable, Windows Mobile and iPod. Each
platform had its own porting issues and requireseand
each client implements a subset of the system’s
functionality. In general, the functionality issaibset of
the Skill Builder; the Mission Game is clearly hardince

it uses a 3D game engine.

The first mobile platform we used was the PlayStati
Portable (PSP) from Sony. Development for thigfpian

is similar to development for a gaming console and
requires a deep understanding of the platform Isec#ue
development process is very close to the hardwdree
advantage is we can achieve high performance fizan t
available hardware. The downside is the large arnoti
code and effort that is required to produce thdiegjon.

After we built the prototype for the PSP platforme
ported the existing architecture to the Windows Mob
platform. We took advantage of the extensibilityda
abstraction level of the original implementation.



Developing for a console requires a lot of platfespecific
code and makes it difficult to port to differentaffbrms,
but with the correct placement of abstraction layiewas
possible to port significant portions of the apation to
this new platform. Finally, we reused content ps®ing
tools from the PSP version (more details below).

The latest addition to the supported handheld qiat$ is
the iPod. The implementation is separate from
previous mobile versions because the iPod doesltaw
the construction of a custom user interface. husteve
employed a simple mechanism that uses HTML-like
“notes” linked to audio and video files. While weuld

the

not reuse the custom code from the PSP and Windows

Mobile, we adapted some of the content tools.
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Figure 9: Uku Architecture.

Figure 9 shows the overall architecture Wiu (TLCTS
Mobile). It has three large abstraction layerst tlkow
porting it more easily to different platforms. Thawer
layer containing the core, modules and drivers lyshave

to be rewritten partially or fully when porting ® new
platform. These components can be very close to the
hardware or be replaced by existing frameworks and
libraries already existing on the targeted platfofmthe
case of the PSP these components had to be custo
created. For Windows Mobile the layer was almost
completely replaced by an existing framework. Téeosid
(middle) layer is easily ported as it usually toeslonly the
components in the bottom layer; this abstractsséond
layer from the platform and lets it run on any fdah
which has the other components already ported. [akier
provides controlled access to the screen (instéatirect
access) with content shown in windows and resizable
content areas. Windows Mobile devices, for example,
differ in screen size quite a bit and require tppligation

to render its content very dynamically. The thamnad top
layer is the actual implementation of the Skill Ber. It
uses satellite libraries available for the platfofand that
are available for all the platforms TLCT is targbtg) but

is completely abstracted from the hardware or dpera

system. Usually this layer requires no modificatishen
porting to a new platform but contains extensiveecéor
rendering the different types of pages and lessioatsare
available within TLCTS.

Content Conversion

A key element of our strategy is to re-purpose eonfrom
one platform into another, and create tools to mate the
process as much as possible. This has proven aohinge
advantage since we do not have to produce the monte
several times. A key part of the implementationtloé
strategy relies on the use of XML specificationsoftent
that can be automatically processed.

In the case ofJku, we wrote several tools to convert the
content and media to the target platforms. Thigl kof
conversion is relatively simple, consisting mosthformat
conversions, e.g. scaling down images and re-engodi
audio to fit with the constraints of the mobile tidam.
Most were combined into one “build” tool that cresta
complete content release for a given mobile platfor

The XML specifications themselves had to be mamited
in some cases. Skill Builder specifications foilgigen
course (sayTactical Iragi) are stored in a single XML file
that contains tags specifying lessons and pagescaue
of the limited processing capabilities of mobilevides,
parsing a single large XML file takes too long, ae
developed tools to break up into smaller XML comitag
one lesson each. This process is performed bgdhtent
tools.

Results to Date

TLCTS courses are in widespread military use, paldrly
by the US Marines and US Army. Learners train i
dedicated computer training labs or on their ownydne
with a .mil email address can download copies Fairt
own use or for redistribution to other military gee
members. In November 2007, a typical month, we

mineasured over 1000 downloads, including 732 copfes

Tactical Iraqi, 327 copies ofTactical Pashto, and 129
copies ofTactical French.

Patterns of usage vary widely, depending upon the
availability of study time and suitable computdvklitary
units engaged in predeployment training are raablg to
devote more than 40 hours to TLCTS training due to
conflicting demands on training time. Some unitsmbine
computer-based training with classroom training
instructors are available. However, for less comiyon
taught languages such as Pashto and Dari
instructors are difficult to find, so some unit$yrentirely
on TLCTS training.

Several independent evaluations ®éctical Iragi and
Tactical Pashto have been performed, both by the US

if
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military and by forces in other countries. Surfaateal.
(2007) report results from three different studigse with
military advisors training at Ft. Riley, KS, one thvi
marines in the 7 Marine Regiment, and one with a group
of subjects at the Defense Language Institute Borei
Language Center (DLIFLC). All trained for a totdl 40
hours, either withTactical Iragi alone or in blended
programs of instruction. All showed significant reimg
gains, as well as increased self-confidence in
communicating in Arabic. The DLIFLC group underwent
proficiency testing via oral proficiency interviewsnd
75% of participants obtained a score of 0+ (i.@vyice
advanced). This is probably a low estimate of jelaxted
language performance, since the versiadtical Iragi that
was used in this study focused on mission-specific
language skills and was not designed to promotergén
language proficiency.

Two battalions of the 7 Marine Regiment underwent
Tactical Iragi training in 2006 prior to their deployment to
Irag and returned in late 2007. Each battalion dexigned
two members of each squad (approximately one in 10
marines) to undertake 40 hours of Iraqi Arabicnirzg.
The 2 Battalion, ' Marines (3/7 Marines) undertook a
blended training program, while the®3Battalion, '
Marines (3/7 Marines) trained entirely willactical Iraqi.
Both units had successful tours of duty, but theltsd a
particularly noteworthy success — they did not eigee

a single combat casualty during their entire tolidaty.
The Marine Corps Center for Lesson Learned is
conducting a study of this group. Interviews of the
commanding officers of the 3/7 conducted as parthisf
study reveal several interesting and importantifigs. In
the opinion of the officers, the training greathcieased
the battalion’s operational capability as it endbie to
operate more efficiently with an increased undeuditzg

of the situation and better relationships with toeal
people. They felt that the Marines who trained hwit
Tactical Iragi achieved a substantial level of language
proficiency, so much so that they deserved to vecei
college credit for the language proficiency theyingd.
Further data was collected from individual Marinesd is
currently being analyzed to assess the rol€aofical Iraqgi

in achieving these gains. These results, whileipieary,
suggest thatactical Iraqi training led to improved on-the-
job performance (a Kirkpatrick level 3 result) (Kpatrick,
1994) and this in turn contributed to improved
organizational outcomes (a Kirkpatrick level 4 18su

Meanwhile, the 3/7 Marines are back in 29 Palmg, ae
preparing for next deployment to Iraq in a yearist The
Marines who trained witactical Iraqgi in 2006 are now
acquainting themselves with the latest versiomaattical
Iraqi, and preparing to mentor the next group of Marines
learning Arabic withTactical Iraqi.

Based on their success witlctical Iragi, the US Marines
are expanding their use of TLCTS courses and making

them a standard element of predeployment traifvighe
time of this publication, the 2/7 Marines are salled to
start a round of intensive training wiffactical Pashto,
again training two marines per squad, or a total96f
Marines. Meanwhile, the officers of the 2/7 areeleping
their Dari skills usingractical Dari. We are collecting data
from these training sessions in to assess whicindes
achieve the greatest success with TLCTS courseSTEL
courses have been incorporated into a suite of atenp
based training courseware that the Marine Corpsalking
available to Marine trainees around the world.

Although we are pleased with the success of TLCTS
courses to date, we continue to conduct research
evaluations to understand under what conditions T& &
most effective, and how to make it more effecti@.
particular interest is the question of how gamesHas
learning contributes to the overall success ofaeroach.
Although games have attracted significant inteassh way

to promote learning, studies of their effectivenésse
yielded mixed results, which as led some reseascher
question their value (O’Neil et al. 2005). In thase of
TLCTS the situation is complicated because it dosta
both interactive lessons and game experiences. dvere
we continue to draw technologies and design teciasiq
from the game side of TLCTS and apply them on the
lesson side. As a result TLCTS Skill Builder less@re
becoming increasingly interactive, make greater age
animation, and employ game design elements such as
scoring. Nevertheless, we find that the game enuients
continue to provide a quality of experience that lgssons
lack; they promote learner motivation and interesid
provide learners with a needed change of pace kfiter
periods of hard study in the Skill Builder. Thisggests
that as handheld versions of TLCTS become more
prevalent, we will need to add game experienceiseim.
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Glossary of Hawaiian terms

Hilo Name of a Polynesian navigator
Hoahu Warehouse
Honua World

Hua (hua'olelo) | Word

Keaka Theater

Kona Big island

Lapu Ghost (“unreal”)
Paheona Art

Uku (ukulele) Flea

Waihona Library

Wele (spider) Web
(punawelewele)




