Language Learning & Technology June 2007, Volume 11, Number 2
http://lit.msu.edu/vol 11num2/emerging/ pp. 10-17

EMERGING TECHNOLOGIES
TOOLSAND TRENDSIN SELF-PACED LANGUAGE INSTRUCTION

Robert Godwin-Jones
Virginia Commonwealth University

Ever sincethe PLATO systemof the 1960's, CALL (computer assistedlanguage learning) hashad a
major focus on providing self-paced auo-correcting exercisesfor language leanersto pracicetheir
skills and improve their knowledge of discrete areasof language leaning. The computer hasbeen
recmgnizedfrom the begnning asa patiert ard tireless -- if inflexible -- tutor, allowing studerts to
practicerepeatedy, completing drill exerciseswith the computer program providing feedback Chunks of
knowledge for which idertifiable right and wrong arswerscanbe providedenalle the creation of self-
correcing exercises Unfortunately, humanlanguage is notoriously more diffi cult to adapt to this kind of
computer-basedinstruction thanare other areasof knowledge like mathematcs Language is so much
more fluid and amhvalent than numbers and equations that basc patterndrills in language learning can
accanplish only so much. Moreover, self-correcting computer drills seeam inconsistert with the currert
model of communicative language | earrning based on meanngful tak-basdinteracions with the
languace. Y et such exercisescontinue to be creaed and usedand canstill play auseful role, particularly
when paired with more open-ended, communicative tools and integatedinto a multimeda-rich,
callaborative on-line language instruction environmert.

The advert of the Web (and particularly of Javacript) aswell asof digital multimeda hasprovided new
options and camhilitiesfor creaton of language exercises At the same time, the Webhasbecamethe
preferedplatform for delivery of intelligert tutoring systems which provide arich context for self-paced
instruction. The complexity of thes systemshasbeena formidahb e obstacle to involvemert of language
professionals. Now authoring tools arebecaming available which allow language teachersto becane
active participartsin this process. At the sametime, new initiativesin educatonal tecmology standards
(3rd edtion of SCORM 2004, IMS Comman Cartridge) provide new opportunitiesfor the creaion and
distribution of on-line language learring resources

SELF-CORRECTING WEB EXERCISES

Most languace drills usedtoday are createdfor delivery through a Web browser, particularly if thes are
materials being creakdby language instructors themselves The arrival of Javacript (in 1996) hasslowly
displacedmost other altermativesfor creation of self-correcting exercises In its decack of existerce,
JavaSaipt (the official stardardis called ECM A Script) hassteadly added features becaning a robust,
objectcompliart scripting language with a full setof core functions. Javacript now hasthe ahility to do
sophisticated paternmatching through standard "grep' (gereralregular expression pardang), whichis
importart for pardng input to check for neededinfl ecions, verbendings or word roots. Its ahility to
maripulate arrays givesit arudimertary database-like functionality, importart for tracking user actons,
whileitsinteraction with the elemerts of a Web page through the DOM (documernt objectmodel), allows
on the fly changesto Web page contert. Developerswho remember the days of HyperCardor Toolbook,
however, will still missin Javacript some of the functionality availabein those authoring ervironmerts;
in particular, seamless multimedaintegration and access to creating and maripulating elemerts of the
GUI (graphic userinterface) such asbuttons. In contrag to those programs, however, JavaSaipt is
tharkfully independent of operating systemsand largely Web browser neutral.

It would take anintrepid language teacher today to creae from scratch interacive exercisesusing
JavaSaipt. The existence of several eay-to-use authoring tools tharkfully make that unnecesary, unless
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the suppliedexercise temgatesdo not fit the instructor's (and students) needs. The tools most oftenused
by US languageinstructors are Quiaand Hot Paatoes both of which have beenin existernce for some
timeand have developed anever-increasng amay of exercise types They also take advartage of the
dynamic combination of Javacript and CSS (casadng style shees) to allow for quite sophisticated
drag-and-drop type interactions. Both tools allow for integration of multimeda, although that requires
some marual edting of the HTML code. The currert resourcelist for sharedexercisescreaed with Quia
demmstrateshow active language instructors have been in creating exercisesin that environmert, with 32
languagesrepresented, from the usual suspects to some unexpectkedfinds, like Bajue, Jersey Frerch, and
Saman Thelist for Hot Paatoesis similarly extersive. Other tools for creatng interacive Web
exercisesinclude WebPracted (creaed by Gary Smith of the Callege of Williamand Mary) and
WebAuthor (from the Univerdty of Pemsylvania).

JavaSaipt hasbecame popular asa mears to create auhoring temgatesbecatse it is text-based and need
not be compiled making it asimple proces to create a mears for usersto plug in their own materials
alongside the Java<cript, CSS, and HTML neecedfor interactve functionality. Thisis not possible using
alternativessuch asJava or Flash, since they aredistributed ascompiled programsnot astext. However, it
is possible to write ageneric Java applet or Flash movie, which could readin data storedin anexterral
text or XML file. Thistecmique, common in some leaming ervironmerts, seemsrarely to be usedin
language learning. One of the advarntagesof using one of these two optionsis easer multimeda
integation, epecially in the cas of Flash. However, the complexity of authoring in Java or Flash,
particularly to creat atemplate-based system, haslikely beenthe main factor that hassent developersto
JavaSaipt instead An excegion to this patternis SMI LE from Michigan State Universty, a program for
creatng Flash-basedinteracive language-learning exercises

Another techniquein wide usage in other areas but not in language learning is Ajax (short for
Asynchronous JavaSaipt and XML). The use of Ajax offers the compelling possibility of integration of
server-basdresourcesinto Web-delivered activities thus enalling real database integration including
possible featuressuch asrandom exercise gereraion, dynamic sertence gereration, or pergstert user
tracking. One of the few language leaning examplesof Ajaxuse | have seenis a Flashcardprogram from
LikeThought cdled Lexicon. The advartage of adding a server back-end capacity to JavaScript language
drills through Ajaxisthe ahility to store data on a Web server. JavaScript doesnot offer agood way to
store signifi cart amaunts of data, asbrowser cookieshave several limitations. The use of Ajax also
overcamesthe delays associated with server-basedinteractons asdata is downloadedin the background
asneecedand kept in the browser memory (through JavaScrpt) until reads to be displayed or to be caled
upon in user interactions.

SELF-PACED INSTRUCTIONAL MATERIALS AND COURSES

Tools such asQuia and Hot Patatoesare used principally for the creation of learning exercisesfor the
practceof grammar, vocahulary, or readng/listering comprehersion. For the maost part the exercisesare
targetedat language learners atthe novicelevel. The exercisescreaed with these tools terd to be used
independertly of one another. A more complete set of self-instructional materials canbe found in
commercial products, which offer a full range of learning exercisesfrom noviceto advancedlevels.
Products suchasELLIS, Tell Me More, or Rosetta Stone off er learning environments which allow for
developmert of all language skills. These and other such programsare built around pre-plamed |essons
with distinct goals prescribedin alinear,guided path. This kind of self-directedstudy isthe tradtional
model for CBT or computer-basedtraining. Of course, the products mertioned above go far beyond the
simple text-basedinteractons associated with CBT. The addition of graphics, audio, and video, aswell as
in some cages advancedtechnol ogiessuch asvoicerecognition, adds a powerful dimersion to the
programs
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The Critical Language Seriesaremultimeda CD-ROM/DV Ds developedat the Universty of Arizona
for less commonly taught languages which provide, through rich use of multimeda and self-correcting
exercises the equivalent of a self-pacedbeg nning textbook and workbook. Eachof the programswas
developedin association with the National Association of Sef-Instructional Language Programs
(NASILP), which promatesself-directedlanguage study in the US. The Critical Language serieswasbuilt
using the teacter-friendly MaxAuthor authoring system, which allows for creation of a variety of learning
activitiesand supports 47 different languages Programs developedin MaxAuthor canbe deliveredon
digital medaor overthe Internet.

In addition to such courseware several Web sitescreated by public service institutions, univerdties or
private companiesprovide extensive language learning ervironmerts, which focus on learnersworking
their way through a set of preparedlessons. One of the beg of these sitesisthat creaedby the BBC,
which offers online coursesin sevenlanguages The BBC course, aswell asother sitessuch asUnilang,
offers additional complemertary featuressuch asdiscussion boards. The fact that the language learning
resourcesareon the Web allows for multi-user communicaton and pee interactions not usually availabe
with software deliveredon CD, DVD, or alocal areanetwork. The disadvartage of the language Web
sites however, isthe lack of integration among the various exercises tools and servicesprovided. An
excepion isthe online elemertary Frerch course offered by Carnege Mellon University. The course
offers afully integrated on-line ervironmert, with rich use of original multimedato support the self-
pacedinstructional program.

For mary language instructors who wart to creak electronic learring resourcesfor their studerts, the
ernvironmert oftenusedtodayis alearnng managemen system(LMS) such asBlackboard or Moodle.
All of these systemsallow instructors to creak exercises in avariety of format. Increasngly, LMS
assessmert options include the possibility of importing quegions and including multimeda. Thereare
severaladvantagesto creating exercisesin an LM S, including performancetracking through anonline
grack book ard integration into a full-featuredleaning environmert with rich communicatve tools. The
asesmertsin an LM S areserver-based and henceinherertly more secure than JavaSaipt-based, client-
side exercises They do not, however, usually provide instart feedbackto the user, nor do they gererally
have the flexibility presert in other authoring options. Most significartly, the assessmert tools availabe
in anLMS were not desgnedwith language learning in mind. An intereging projectfrom the
Netherlands, called ELLIPS(Electronic Language Leaming Interactve Practising System), is anattempt
to bridge thatgap. It focuseson grammar training, listening and pronunciation drills and is desgnedto be
usedwithin alearnng maragemert system. It offers featuresnot usually found in LMS assessmerts such
astranscript-based exercises voicerecading, and audio feedback.

INTELLI GENT TUTORING SYSTEMS

Whether using a JavaScript authoring tool like Quia or Hot Paatoes or a server-based LMS, the exercises
creatdare gereraly presened separaktly from other contert. While the exercisesmay be linked, for
exampde, to readng materials, audio passages or videos, they most oftenwill not be fully integratedinto
those or otherlanguage learning resourcessuch ason-line glossariesor communicaton services They
gereraly also present asingle, one-size-fits-all path to the goals targetedfor a particular set of exercises
A much more differertiated and individualizedapproach is possible through the use of anintelligent
tutoring system(ITS). Such systems more common in fields other thanlanguage learning, offer multiple
pathways through the learning contert, allowing for remedation, repetition, or skipping ahead basedon
user performarce. ITS aredynamic, regponding on-the-fly to user acions and decisions by changing the
articipatedlearning path, or assembling customizedlearning contert for presertation. ITS makesuse of
artificial intelligence (Al) to drive the program. The reaction to user actions are not all spelledout in
advarce but are processed asthe user progressesthrough the program and canallow for much more
variedand personalizedinteracton with the user. Such systemsoftentake advartage of natural language
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procesing (NLP) to interpret user input aswell asto generak regponses Somel TS use speech
recagnition and syntheszedspeech to enter into conversational exchange with the user.

Suwch systemshave animmedately evident appeal and have beena goal in language learning tecmology
for sometime, oftenreferredto asICALL or intelligent computer-assisted language learring. Most of the
work that hasbeendone in this areahasbeeneither theoretical or very narowly focused There are
exampdes e.g., for teaching the passive voice in English or for Marathi, alanguage spokenin India. The
diffi culty in creatng an I TS for language instruction liesnot only in the process itself, whichis quite
complex, but also in the diffi culty of creating machine intelligencearound someting asslippery aswords
and sertences Thefirst stepin building anITS is to create a contert model or domain knowledge for the
particular contert areatargetedfor leaning. Thisis a hierarchical construct, which represerts expert
knowledge in thefield. Clearly, if the targeted areais shipboard damage control, thisis much more
marageal e atak thanif the goal is some agpectof humanlanguage use. Defined models of language
instruction consistert with the current state of knowledge in secand language acauisition areneeced. ITS
iswidely depoyedin fields such asengineering/computer science educaion, math/sciernce, or
maragemert and related areas It tends to be used oftenin the military and in some corporate
ernvironmerts, morethanin educaton. In recen years atleas in the U.S,, the governmen hasfunded
projects for creation of quite extersive independent language learning systems Alelo, for examge, a
compary spun off from the University of Sauthern California, hasdeveloped quite sophisticated
programsfor teacting language ard culture to the US ArmedForces combining agpects of I TS with
advancedgaming.

ITSismost oftenusedfor narowly defined areasof technicaltraining. I TS holds considerable promise
for those agects of language learning, which deals with discrete areasof knowledge: gramma,
vocakulary developmert, comprehension checking, specific cultural knowledge. The value for the
languace leanerincreagsif anlTSisusedin anonline ervironmert which takesadvartage of Internet
resourcesand communicatve possibilities A stepin thatdirection isthe REAP project, areadng tutorial
system.The systemkees track of studerts' vocabulary learring lists and individually tailors instructional
materials for the vocakulary the studert is working to learn One way it achevesthat goal is through
auomaic retrieval, display, and amotation of readng selectons from the Internet The system searches
the Webfor examplesof the targeteditemis use in context and presens the texts, along with
comprehension aids, to the studert. Thisis clearly a difficult task, giventhe proliferaion of texts on the
Weband the challenge of finding texts atthe studert's readng level ard in an appropriate context (not a
list, ad, timetabe, etc.) and requiresthe use of quite sophisticaiedand intelligert parsng tools.

The complexity of creaing an| TS hasrealltedin work in this area being done principally by specialists
in computer sciences rather thanby expertsin second language acquisition or relatedfields. There are
efforts to bridge the gap, asisthe cas in the projects out of the ICALL resarchgroup basedatthe
Dublin City Univerdty. The group is eecially interegedin leveragng existing NLP toolsin CALL
aplications for specific groups of language learrers with particular needs or backgrounds. One projectof
the group isaplurilingual ICALL system for three Romarce languagesthatincludesa plurilingual pareer,
anmatdgrammar preserntations, ard the use of specialized corpora. It assumesthe learrer alread/ is an
advarcedlevel spealer of one of the languagesand leveragesthat knowledge for learning a related
language. Anotherinteresing projectinvolvesthe use of NLP toolsto build anartficial "co-learrer'. The
ideaisthat the advancedleaner can"teacH' the artifi cial co-leaner whenit makeserrors, and in the
proces improve both the humaris and computer's knowledge of the target language. The participation of
actual language learrersin the shapng of language leaming resourceswould be of significart intered, as
it haslong beenrecagnizedhow powerful it is for leanersto be acive participantsin the instructional
proces.

It isanunlikely proposition that mainstream language learring professionals will becomethe principal
driversbehind creaion of an|TS projectfor language |earring. Here too, therehave beenefforts
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recertly, however, to bring subject matter experts and teacters into the process of ITS creafon. A
compelling developmert in this area comesout of work done at Carnege-Mellon Univerdty (CMU). A
number of ITS programshave beenbuilt using a Cognitive Tutor Authoring Tool (CTAT) developed
there.The Algelra Cognitive Tutor, for examge, is one of the most widely usedI TS programsin mat
educaion. CTAT tools enalle subject mater experts to develop electronic tutors with some level of Al.
The tools allows for creation of two diff erert typesof tutors, the more badc examgde being atracing tutor
(also called pseudo-tutor) which canbe creatd without programming but requiresproblem-specific
auhoring, and the other being cognitive tutors, whichreauire Al programming to build a cognitive model
of student problemsolving. The pseudo-tutor canbe usedfor rapd proto-typing and canserve asthe bads
for creafon of a cognitive tutor if suffi cient examplesallow for gereralizedrulesto be developedard
amlied Examplesof these tutors, such asthe politeress tutor or sertence jumbles canbe experiencedon-
line. The feedback canvary from basc and formulaic to complex and adaptive, depending on the type of
tutor used The on-line elemertary French course at CMU makesextersive use of cognitive tutors (mostly
pseudo-tutors), asdo other on-line coursesin the CMU Open Leaning Initiative.

Relatedto intelligert tutoring systemarewhat are often called adaptive systems which gererally have
more flexibility and individualizaion thananITS. In an adagtive system, the learrer haschoices bothin
deciding on goals to be reached, and on the preferred path, so that a personal learring style and context
canbe takeninto consideraton in the delivery of content. In adaptive systemsdifferert learrers situations
caninfluence progress towards outcomes ard thisinformaton is encodedinto the program, altering the
flow and presertation of materials to the learner. The CAPE visual authoring system, out of Varderhilt
Universty, is basedon this model. A demonstration of CAPE in the form of a Sccratic tutor dynamically
adaptsto userlearring options basedon regponsesto quedions. CAPE canbe usedto author online
learning contert for whatis referredto as"anchoredinstruction”, in which the emphadsis placedon
working with real problemsand situations. This clearly offers aninteresing opportunity for tak-oriented
language learning. Such a system could berefit from the work Lindy Woodrow hasdone on models for
adapive language learring.

SCORM 2004 AND THEIMSCOMMON CARTRIDGE

One of the aporoachesto creaing abadc version of an|TSisto use the sequercing systembuilt into the
SCORM 2004 stardard (seeLLT volume8). AdvancedDistributedLearning (ADL) hasrecertly released
thethird (and final) edtion of SCORM 2004. They have also amouncedthat they would be turning over
the regponsibility for the SCORM stardardto international standards-setting groups. The principal new
feature in SCORM 2004 is the addition of "simple sequercing” from IMS (IMS Global Learring
Consortium). This allows for creation of contert with a non-linearpath, such ascoursewarewith complex
branching options. In someways creaion of contert using the IM S sequercing systemis similar to the
stepsin creatng anlTS. The contert model is mirrored by the Content Organization spelledout in the
(XML) manifes file, whichisthe certral documert of a SCORM package. Since SCORM contert is
desgnedto be used within anLMS, the Contert Organizaion in the manfed fileis paredby the LMS
and becamesthe "Activity Tre€' for that contert. Eachof the itemsin the Activity Treecorregpondsto a
learning activity (such asa quedion or a seriesof quedions). Rulesfor sequercing canbe attachedto
eachacivity, i.e., to indicaie what happens givendifferern regponsesto acivities Activitiescanbe
associated with one or maore Leaning Objectives Depending on regponsesto learning activities learring
object may be satisfiedor not, leadng to diff erert branching options.

In anITSthereisalso a "studert model", which spells out what the learner knows and progress mace
towardachieving the learring goals. In SCORM 2004, thisisrepresertedby the Activity State and
Tracking Models (spelled out in the marifes file), whichfollow, recad, and assess studens' traversal of
the learning contert. The final componert of an|TS isthe instructional model, which defi nesthe orderin
which contert is presented, how errors are aralyzedand regpondedto, and typical mistakesand recaurses
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aswell asprovideshelp and remedation options. In SCORM 2004 this is provided by the Sequercing
Definition Model, which like everything else, is desgnatedin the structure of the marifes file. The
sequerncing model in SCORM 2004 providesfor considerale flexibility in how contert is presertedand
how the systeminteract with the user. Fundamertally, the model is one of content magery, edallished
by the learring objectives and assessedthrough quegions (learring activitieg. In this sense, language
skills such asgrammar knowledge or readng comprehension could lend themslvesquite well to being
developedinto SCORM-compatible lessons. Such lesson could be set up to provide choicesto learrersin
how to work with the material; for example, the options to chose a guidedflow in which alearning path is
pre-determinedor an exploratory mode in whichthe useris provided more choices This would movein
the direcion of anadaptive learning ervironmert.

One of the goals of SCORM isthat SCORM-compatible contert be portabe to different learring systems
and be able to be combinedin diff erert ways depending on the needs of the user. For this reasn,
SCORM leaning objects (called SCOs for Sharable Contert Object) are dedgnedto be small units, with
flexibility to be usedin different contexts. This, however, goescounter to the highly contextualized
ernvironmert of anlTS. Thereis atrade-off betweenhigh contert and low reusahility or high reusahility
(i.e.small units) and low context. The nature of agivenprojectard its projected use will determine what
anaporopriate level of granularity will be for the content. The importance of adding SCORM
compatibility to learring objectsis highlighted by the Merlot project's amalysis grid for reusahility of
resources which emphadzesthe use of SCORM. A key advartage of using SCORM isthe availahlity of
auhoring tools, which allow individual usersto creae SCORM-compatible contert. Thereare both free
products such asReload, Xerte and eXe aswell ascommercial products such asRead/Go Web Course
Builder, Course Genie (from Wimba Horizon) and the SdtChalk LessonBuilder. A future verdon of Hot
PaatoespromisesSCORM integration. It is easer to build temdate-based authoring tools for SCORM
thanfor atradtional ITS, sincethe logic of the earning path and leaner interactons are contained on one
highly-structure text file (the marifest) rather than being embeddedin compiled programs

The SCORM standardis one of the principal constituert parts of the newly emergng stardard for contert
exchangeablity, the IM S Common Cartridge, for which a preliminary specifi caion hasrecertly been
amounced The standard combinesSCORM with a meta-data standard (LOM), the IMS Quegions and
Ted Intergperahility standard, and therecert IM S Tools Intergperahility Guidelines Thislag
specffication allows integration into SCORM type contert of differert (server-based) learning tools and
sernvices Thisis akey elemert of the Comman Cartridge, asit allows for tools outside the LM Sto be
brought into anon-line course ard fully integrated, in the sameor similar ways in which third-party tools
arenow integrated (such asthe Blackboard "building blocks"). This holds the promise of opering up,
somewhat, closed systemsand the prospectof customizedtools being developedthat could be depoyed
acress arange of LM S's. At the most recert alt-i meetng (the amual IMS demo session), the Common
Cartridge wasshown being usedto port contert into avariety of systems, including the opensource
SAKAI and commercial products such asBlackboard. There have beeneffortsin the pag to emabethis
kind of interchangeahility of structuredlearning content, which have beenunsuccessful largely dueto
insistenceon the part of commercial verdors to keepproprietary implemertations. Backooards recert
paterting of key agpects of on-line learning ervironments, aswell asits acquisition of main rival WebCT
have realltedin fearsthat the company could force out rivals and maintain a nearmonopolistic hold on
learring systems Open-source LMS alternatives however, most notably Moodle and SAKALI, have
garreredconsiderable support in recert years and Bladboard hassigned on to the Common Cartridge
initiative and hasbeenanactive participart in developmert and teding.
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SCORM 2004 Primer: A (Mostly) Panless Introduction to SCORM By Gord Mackereie

IF2006 REUSABLE DESIGN REVIEW AND RATING FORM Form used by Merlot to check
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Sef-pacedLanguage CoursesFrom the Unviersty of Wisconsin
Paensand IM S Commaon Cartridge By Michael Feldstein
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