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Abstract. The Tactical Language and Culture Training Syst€bCTS) that is an interactive learning platfornat

helps people quickly acquire communication skilisforeign languages and cultures. It integrate®se game
technology and intelligent tutoring system techgglo Learners alternate between working on intéradessons that
teach communication skills and interactive gamed tequire learners to apply those skills. TLCT&ners have
been developed for Arabic dialects and Pashtotramters for other languages are under developmEnbusands of
American service members have trained using TLG@Bdrs. This paper summaries some of the leseamnsed

from putting TLCTS trainers into practice, both abeerious game design in general and learning@mvient design
for language and culture training in particular.

trained with the system, and consistently rategitlig. It
1. INTRODUCTION will shortly be made available to service membaers i

The Tactical Language and Culture Training System 2lliéd military forces, as well as the general bl

(TLCTS) is an interactive learning platform thatpgse

learners quickly acquire communication skills inéfign o me of the lessons learned from the experienpetiifig
languages and cultures. It utilizes an integrated) cTg courses into practice. This experience ehgls

combination of intelligent tutoring system and 688 gyme of the common assumptions about the design of
game technologies. Trainees work through a se@fies  gerious games for training in general, and the ofle

|n§eract|ve Iessonsf aqd exercises, focusing onioniss games in language learning software in particular.
oriented communication skills. The lessons make

extensive use of automated speech recognition éacus
on learner language, and provide learners withidaekl 2. SYSTEM OVERVIEW
on their performance. Cultural notes describingfams ™ ‘
and nonverbal gestures are integrated into themess
Trainees apply their skills in interactive games$jol
require knowledge of spoken language and culture in
order to master.

Three TLCTS training courses have been developed st
far: Tactical Levantin€', focusing on Levantine Arabic,
Tactical Iraql™, focusing on Iragi Arabic, and Tactical
Pashtd", focusing on the Pashto dialect spoken in
southern Afghanistan. Tactical French courses ademu /
development. These are complete training courses
providing all of the training materials needed tmduct
basic training in foreéii%]n language and culture. r Fo z 07 %
example, Tactical Iradl' includes eight Mission Game . )

scenes, ten Arcade Game levels, and thirty-fivel Ski Figure 1: Use of TLCTS
Builder scenes comprising over 1200 lesson pagesTLCTS runs on a videogame-capable personal computer
Additional scenes and lessons are under developmenequipped with a noise-cancelling headset microplaomk
While the platform imposes no limit on content sittee mouse. Figure 1 shows the system in typical uBke
material developed so far or these systems typicall user navigates through the game using a combinafion
covers 80-120 hours of training. Web-based reteren mouse movements and single-letter keyboard commands
materials, including glossaries, summaries of lesso as is typical with many PC-based videogames. The
content, and grammar notes, are available botradsop ~ mouse is also used to control voice input in a fiagialk

the training package. Manuals, tutorials, training fashion (click to start voice input, click to stop)

uidelines, and supplementary paper-based materials I .
g PP y pap TLCTS courses focus on spoken communication skills,

also provided. .

P . ) L . and the cultural knowledge necessary to deal ith-fo-
TLCTS is rapidly transitioning into widespread use. face encounters with people in a foreign cultutdost
Computer labs for training with TLCTS courses have ysers to date are interested in acquiring basictibural
been established in a number of locations in th& Bl communication skills quickly, and so the courses ar

This paper gives an overview of TLCTS, and sumraariz




interactions with the computer, e.g., speakingesponse
to spoken or displayed prompts. Trainees can engag
simulated dialogs with computer characters, at dpee
approaching natural spoken dialog. TLCTS also has

support for written language, in Arabic script astler — M=o ; ¥,
non-Western fonts, so learners who have the tinte an - et i T A o
inclination can also to learn to read the writ@mguage.

Trainees typically start training in the Skill Bddr. The
Skill Builder includes a set of learning modulescle
typically focused on communicative skills approf@ito
particular tasks or situations, such as such astiiee
Strangers, Introducing Your Team, or A Guest irAeah
Home. Each Skill Builder lesson includes example
animated dialogs that illustrate the target comwativie ¥
skills in action, lesson pages that introduce vatzal, Figure 3: Arcade Game
phrases, and cultural knowledge, and exercises an

quizzes that reinforce those skills ?\Iext, the trainees proceed to the Mission Gameravhe

they use their communication skills to accomplish
Figure 2 shows an example Skill Builder exercisgepa missions. Figure 4 shows a scene from the MisSiame
from Tactical Iragi™. Here the learner practices giving in Tactical Pashfd!. Here the player (foreground, left) is
responses to the spoken phrases. The learnes dickk  on a mission meet with the local leader to plan a
speaker icon to hear an Arabic phrase (“as-salaamuieconstruction project. He is talking with sometio¢
‘aleykum”, meaning “Peace be upon you”), and then children in the village to get information aboue ttown,
clicks on a microphone icon to respond (by saywg “ and to establish rapport. He can communicate thith
‘aleykum as-salaam”, meaning “And upon you be non-player characters via a combination of speewh a
peace”). The speech recognizer analyzes the kmrne gesture. To use a gesture, the player uses theemtou
input, matches it against a set of possible coraect select from a menu of possible gestures. In thasnple,
incorrect responses, and gives feedback accordingly the palm-over-heart gesture, common in the Muslim
world, is chosen (depicted by the icon in the upp#y).
Then when the player speaks Pashto into the mioragh
his avatar will automatically perform the gesture.

Figure 2: Skill Builder page

Learners alternate between the Skill Builder and tw
game experiences, the Arcade Game and the Mission . o
Game. The Arcade Game, depicted in Figure 3, is a Figure 4: Mission Game

casual game in which trainees can practice lisgeaimd ~ Trainees in the Mission Game must decide from moémen
speaking particular categories of words and phrages to moment what to say, and the non-player chaseter
Figure 3, for example, the learner navigates thioag programmed to respond accordingly. If the traiiee
game world, following directions given in Arabio, érder uncertain of what to say, he or she can ask fantafriom

to locate targets and collect points. In speakinge, the  his assistant, who is also a non-player charactghe
player uses spoken commands in the target langioage game. In Tactical PasHtbthe assistant takes the form of
direct his avatar through the game world. As #arer  an Afghan go-between, shown behind the playerdaréi
progresses to higher levels, enemies appear, whitlbe 4. The presence of the assistant is intendeddoueage
destroyed by speaking the corresponding word in thetrainees to start practicing in the Mission Gamenev
target language, e.g., a red enemy can be destimyed when their communication skills are limited.

saying “Hamra” (red). The Arcade Game requires no
prior training to play, gives trainees practice aleg,
and also introduces them to the game controls.

The Mission Game gives trainees the opportunity to
practice their communication skills in the contet



realistic missions. These are based in part onUSe
Army’'s and Marine Corps’ live simulation training
exercises, where large numbers of Iragis play rales
mock-up Iragi towns. However, the level of diffiguand
realism is carefully controlled. At the beginniegel, the
non-player characters are relatively tolerant @inte
mistakes; this helps trainees to build their canice and
overcome possible apprehension about trying
communicate in a foreign language. As traineeease
in experience, the reactions of the non-player attiars
become progressively more realistic. Another way i
which training deviates from reality is that in TLS
none of the characters speak English; this fonzésees

to use the target language at all times. In otbspects
TLCTS training is more realistic than the traininglive
simulations. The virtual worlds more accuratelffect
the environment in the foreign country than a mopk-
town can. They can be populated with children el as
adults, whereas children are not permitted in live
exercises due to child labour laws.

to

As trainees work with TLCTS, their performance is
continually evaluated. Every time they correctyfprm

an action in an exercise that requires knowledge of
particular skill, this is used as probabilistic daiice that
the trainee has mastered that skill. At any tingettainee
can ask for a progress report that shows progosgd
mastery of each skill. This provides useful feattbi
trainees, keeps them focused on learning, and help
instructors to monitor trainee progress.

TLCTS is implemented as an application layer ondaba
commercial game engine (Unreal Engine 2.5) andcpee
recognition package (Julius). The application daye
generates the interface displays, controls theuairaof

the non-player characters, evaluates user inputs an
generates responses, and evaluates trainee penf@ma

and feedback from these users helped to refinsystem
design and recommended program of instruction.s Thi
process has continued as TLCTS has transitioned int
regular use.

The first prototype of the first TLCTS course, Teat
Levantiné", was delivered to the US Military Academy
in the fall of 2003. This was intended as an tithton of
the capability to be developed. A USMA cadet with
knowledge of Arabic evaluated the prototype, andega
initial confirmation that the design showed promisés
the prototype was further developed, focused sscalle
usability evaluations continued to be performed,
following the “Guerrilla HCI” approach [5], as wedls
small-scale evaluations of user attitudes and iegrn
outcomes [1].

In response to these initial evaluations, the desigthe
system evolved. One change was in the role of
pronunciation error detection. For the early \@rsiof
the Skill Builder, we developed an advanced metiood
detecting pronunciation errors [4], and applied it
thoroughly throughout the Skill Builder. Evaluati
revealed that this had the unintended effect okiogu
learners to focus on pronunciation to the exclusibn
more important skills such as rapid vocabulary feoad
fluent speech production. Moreover the reliabildly
pronunciation error detection proved in practiceb
inadequate at times. We therefore limited the aroti
pronunciation feedback that the system providesyast
situations simply providing confirmation that tmaihee’s
speech was intelligible, or providing feedback on
language errors such as incorrect morphologicaingad
or word choice. We continue to work on improved
methods for analyzing pronunciation errors and iging
feedback, but apply them in a limited focused fastgo
that pronunciation skills do not take precedencerov

The game engine has been modified to accommodatether important communication skills.

spoken input and to disable the shooting functions.
Instead of shooting weapons, players must spedkein
target language in order to accomplish their game
objectives. Lesson content is specified in XMLeated
using collaborative authoring tools designed sty

for this purpose, and imported into the run-timstem.
This makes it relatively straightforward to retdrdiee
platform to new languages and cultures.

The current version of TLCTS supports training on a
single workstation. Training is typically conduttéy
individual trainees working at their own pace, aitgh it
can be even more effective for trainees to workairs,
one speaking into the headset and the other comferr
with the speaker about what to say and do.
trainees progress through the system, the recdrdinée
progress can be automatically uploaded to a sénibe
training laboratory. This allows an instructor lab
manager to track the performance of each trainee.

3. ITERATIVE DESIGN AND EVALUATION

TLCTS was developed iteratively, through multiple
cycles of development and evaluation [3]. Early,
incomplete versions were tested with representatees,

The overall architecture of the system also charayexl

the course of the iterative evaluations. One elaraop
the change is the way that the lesson componenthend
game component of TLCTS are combined into a single
system. In the first prototype the Mission Game Skill
Builder were separate applications. This proveddo
burdensome from the user’'s perspective, becauseds
wanted the freedom to switch easily between thdl Ski
Builder and the Mission Game. Therefore a new
implementation of the Skill Builder was developesding

the Unreal Engine as an interface front-end, arel th
original multi-process design was consolidated imto
main processes, one handling the interface dispial/

As thegame engine, and the other handling voice input- no

player character control, learner tracking, andeoth
functions [8]. This is an unusual application g
engine technology—game engines are not typicakly th
first choice as platforms for multimedia learning
environments. It ultimately required the developtnef
an entirely new user interface on top of Unreal.
Nevertheless it proved to be a practical approact,the
added utility from the user’'s perspective made gkiea
development effort worthwhile. We continue to waok



integrate and simplify the TLCTS architecture, batt  manipulating written words and sentences as puzzles
training functions are accessible from a singldieaton. which do little to prepare the learner for undevdiag

i . and speaking spoken language. They do not require
The first fully developed prototype TLCTS training |earers to use their spoken language skills, mes

system, Tactical Iradll, was completed in June 2005, \;se them with the speed and fluency characterisftic
and two-week extended trials with military train@egan g oken conversation. When games are introducedhint
immediately thereafter. ~Since then as US Army andcyricylum, leamers may be inclined to play them
Marine Corps users have made I%ncreasmg use OICABCt  eneatedly in order to reach expert level; it isréiore
Iragi™, and later Tactical Pas t we have gained jmnortant that the expertise gained in this mariser
further insights into how to improve the effectiéss of  (gjayant to the overall learning objectives. Expsill

the system and the instrut_:tion that it provideem&of playing Hangman is of little value in face-twéa
these lessons are summarized below. conversation.

Information about TLCTS and its use has come a eumb The fundamental problem in designing games for

of sources. Military trainees and instructors _have language and culture learning is making sure that t
provided us with feedback on the software, baseth@in  qyilis acquired in the game transfer to skills regbdn

feedback from using it in training. We conductellrt  {he rea| world. Promoting transferable skills igemeral
the-trainer courses for Tactical Ir%; i.e., seminars problem in education and learning [2], and it is

aimed at instructors and trainers, intended to B8mM  aqicylarly  problematic  for language education.
understand how to employ Tactical Irdgjiin training. | earers who perform well in conventional classroom
As part of the train-the-trainer course, particisaget  ingiryction often experience difficulties commurting

hands-on experience in using Tactical Igi In the  \hen they first arrive in a foreign country.
process the seminar supervisors get an opporttmity

observe the seminar participants as they use #tersy  TLCTS curricula are designed to take learners tijinca
note problems, and get feedback from the partitipan progression of stages from initial exposure to leyg
Independent formal evaluations of the effectivenes and culture knowledge to fluent use. The game
Tactical Iraql™ are being conducted by Surface, Ward, & experiences are designed with this progressionifil.m
Associates at two military installations (the Mari@orps  In order to play the Arcade and Mission games vegile
training centre at 29 Palms, California, and thenr needs to be able employ spoken language with adegr
training centre at Ft. Riley, Kansas). Alelo hasei  of fluency and functional proficiency. Providing
assisting the collection of data during these etalos, trainees with a progression of practice opportasijti
which has both given us opportunity to observe theboth exercises and games, helps promote trangfee s

training and inspect the data being collected.alinwe learners are continually transferring their skiittsm one
have conducted informal evaluations of TLCTS comrse practice opportunity to the next. Finally, the B
with members of the general public. Game provides learners with a practice experiehat t
bears strong similarities to real-life conversatitinis
4. THE ROLE OF GAMES IN LEARNING increases the likelihood that trainees will actdle

o ) ) able to apply their skills in real life.
A key question in the design of TLCTS, and in the

design of serious games generally, is the properab  The realism of the Mission Game provides an adutio
the game in the learning process. The design &Ti&.  benefit that conventional instruction does not jeva
departs both from the conventional view of the rofe  concrete context for learning. It is well undecgtdhat
games in language learning software and viewshuman memory is associational, that as people form
commonly held in the serious game community. Ourmemories they make associations with the context in
understanding of the role of games continues tdvevo which something is learned, and use the conteet tat

as we gain experience with the software in use. aid in recall. The Mission Game provides learneith

a multitude of concrete contexts in which to learn

Games have long been a component of languagganguage and culture. For example, trainees inidedc
learning software. ~Common examples include the 3™ may learn the Arabic word for “boots” in the
Hangman gamé,and activities that involve filling in context of entering an Arab household, where thay m

blanks or unjumbling .sentencfes..These tend to be peed to ask the head of the household whether they
activities of short duration, that either servepisasant  ¢hqui1d remove their boots before entering.

diversions from the learning process or short égsesc

that can be conducted during the course of learning For this reason, we encourage trainees to go o t
. . Mission Game early and frequently, before they have

Although such games can have a place in an on-lingyasiered the necessary vocabulary. They are likely

Ian_gua}ge curriculum, the)_/ do_ not contribute muct_hm learn in the context of playing the game, and atvibry

objectives of TLCTS, which is to help learners aoglu  |ga5t understand the context in which they will be

effective communication skills. Most focus on applying their communication skills. This may nvaiie

) : them to go back into the Skill Builder and practtbe

http://www.1-language.com/eslhangman/index.htm skills that they need to play the game successfully

2 http://www.transparent.com/games/index.htm




A common presumption in the serious game communityto do is to hand out copies of the game and traimek

is that learning should occur as an incidental learn on their own without any supervision. Others
consequence of the game activity. For example,focus on the Skill Builder lessons, since they are
Prensky proposes the idea of “stealth learning]’ [6 superficially similar to conventionally designed
where the educational objective of the game isérndd instruction, and use the Mission Game only as al fin
from the user. Our approach rejects this views ivell test of language proficiency. It has proven neags®
understood throughout that the purpose of TLCTSprovide trainers with orientation courses and examp
games is to learn language and culture. For mthdtsa  programs of instruction that emphasize the impagan
learning language requires focused effort, andh& t of using the lessons and games in combination,tand
learning objectives are hidden from the user ther i8  encourage trainees to alternate between the two.
unlikely to apply the necessary effort. The proide
that most language learners face is that theytfiedask
of learning language to be daunting, and the egpeeé

Likewise, it is important to give learners a good
understanding of how best to employ the game

of applying imperfect language skills in a foreign experiences to develop their own Iearning._ Some
country to be intimidating. Games can go a long ta learners proceed through the Mission Game simply by

overcoming these barriers. In TLCTS we attempt to repeatedly asking their assistant for hints of whatay:;
design games that are interesting, that reduce th&thers focus on the game elements and neglect the
intimidation factor, and give learners the experenf €SS0 components.  We are gradually enhancing
making steady progress in acquiring communication TLCTS to reinforce good training habits, e.g., by

skills. Rather than hide the learning objectivesrfthe ~ automatically providing trainees with guidance as t
user, we seek to give learners as sense thaetheitis ~ NOW t0 spend their time, and revising the hinteysso

being rewarded, so that they will continue to devot that it encourages learners to try out a varietgations.
effort to language learning. Meanwhile as instructors gain a better understandfn

how to use TLCTS effectively, they are able to nhomi
Another important issue in the design of seriounigm  trainee performance and provide further guidance.
for learning is understanding the relationship leetw

in-game learning activities and out-of-game leaynin 5 ExpERIENCE WITH THE SYSTEM IN USE
activities. Serious game developers with a gamé@udes _

background tend to focus on the game experience and € initial pilot two-week training courses in tsemmer
neglect the non-game activities. Squire and Jenkin of 2005 gave initial indications of training effaeness

contrast have made the observation that when learne for Tactical Iragi': seven out of nine trainees who had
learn through games, they are motivated to engage ipeen to Iraq before, and thereforg .understood the
other learning activities that will help them aggui MPortance of language and culture training, regzbthat
knowledge necessary to play the game [7]. TLCcTsthey .felt }hgt course gave them a functional abilitthe
courses are designed with this observation in mand, ~ Arabic within the domain of the course.

in fact employ it as a design principle throughout. 1o Marine Corps Air Ground Combat Center
Lessons and learning materials are deliberateligded (MCAGCC) at 29 Palms, CA, has since been using
to develop skills that are relevant to the gamel ¥  1,04ica|  Irag™  increasingly for training, with
game experiences are designed to provide pradtie t j,creasingly promising results. MCAGCC has sebop
is relevant to the skills being taught. .As we éav computer lab with 75 computers, and is in the e
developed TLCTS, we have progressively integrated t seying up another one. The computers are aveitatth
game-based and non-game-based activities even morgy informal learning, where trainees come in dgiineir
tightly, by incorporating the Skill Builder into éh  g06 fime and train on their own, and superviseding,

gaming environment and showing learners the mappinghere units come into the lab at set times and wtind
between the lesson learning objectives and the gam?raining as part of their overall training schedule
learning objectives. Nevertheless, it is not felesior

appropriate to integrate all learning experiencés the During the summer and fall of 2006, two Marine sinit
game environment, since learners need opportunities conducted organized supervised training. THE 2
continue to develop and apply their communication Battalion, ¥' Marine Regiment (2/7) conducted blended
skills away from the computer. This motivates the training over four weeks, in which they engaged in
creation of supplementary learning materials ofows alternate weeks of in-depth classroom instructiuch tavo
sorts, including exercise books and supplementstima  hours a day of Tactical Irdd}i training. The 8 Battalion
on other devices such as handheld devices. conducted ongoing training with Tactical Ir84i two

. . . two-hour training sessions per week.
As we have gained experience with the use of TLCTS

courses in practice, our understanding of how tpleyn  After completing training, the 2/7 Marines conducte
game experiences effectively has further develop&d. final training exercise called Mojave Viper, in whithe
critical issue is helping both instructors and teas Marines conduct operations that require them terawt
understand the proper role for games in learning.with Iraqgi role players. The role players reporteat the
Instructors and training supervisors often make 2/7 Marines had far more knowledge of Arabic thap a
erroneous assumptions when they encounter TLCT Sprevious unit.

courses the first time. Some assume that all esel



The 3/7 Marines were divided into three experimlenta participate in a blended training program including
groups, depending upon which company they belongedTactical Iraql™ and classroom instruction.

to. One group was able to use all components ®f th )
training system, and received regular instructor Although Tactical Irad” and related courses are
supervision. The second group used all compornts designed to develop funcuona} skills in spec[fask-

the system without regular instructor supervisiofihe  'elated areas, there is substantial anecdotal eeedthat
third group used only the Skill Builder, withoustructor ~ trainees —are requiring general ~spoken language
supervision. Of the two groups that worked without Preficiency as well. ‘We plan to take advantagehts
supervision, the group that used the entire trgigystem  °Y €xtending the TLCTS courses to prepare traitees
achieved higher learning gains. Of the groups tised ~ Pass the spoken portion of the Defense Language
the entire system, the one with supervision achierdy ~ Proficiency Test (DLPT) at an Interagency Language
slightly better results than the unsupervised groipus ~ Roundtable (ILR) level of 1. This should further

the game components of Tactical IP44ied to improved motivate Marines in partic_ular to train, becguse:a)n
learning gains, and reduced the need for supervisio they pass the DLPT they will receive a bonus in pay

In informal observations of the 3/7 Marines during 7  AcKNOWLEDGMENTS

training, it is clear that the trainees are compsitly ) o
engaged in the learning activity and making good The author wishes to acknowledge the contributimins

progress. These appear to be quite typical ofidac Fhe Tac@ic_al Langu_age Project team _m_embers at Alelo
Iraqi™ users. As Mr. Paul Nichols, a former Marine |t subsidiary Tactical Language Training LLC, aatd
gunnery sergeant and program manager for TCLTS inthe University of Southern California, including dve,

the Marine Corps has observed: “If somebody‘svaleme' Hannes Vilhjalmsson, ... This work was
skeptical of the idea of a video game training old ~ SPonsored by DARPA, SOCOM, PM TRASYS, and

and Marines, I'd just tell them to come down andchva RDECOM. Opinions expressed here are those of the

how driven and immersed they get with the program.” author and do not reflect the official positionafy of
the sponsoring organizations or the US Government.

6. CURRENT STATUS AND FUTURE WORK

Tactical Iragi™ is in increasingly widespread use. At
the time of this writing over 1800 copies have been L
distributed .by our tgam, pr.lmamy to th.e us .m'ma practice in the Tactical Language Training System:
Anyone with a 'r,ml email account is entitled to An experimental evaluation. Proceedings of the
download free copies, and there are at least aradnd International Conference on Artificial Intelligende
downloads a month. Some training installationsadse Education 10S Press, Amsterdam.

redistributing copies within their units.
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