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ABSTRACT

This chapter descibes the design of a specch ineracive CALL program and s evaarion wih end
wsers. The program, SPELL (Spoken Elecronic Languoge Leaming), combines specch rcogtion
Sechmooss embocd anmted nt and sl workds i creatng an o ahich e
cancomerse wih il characters n hetargetlnguage m eak-me. Empical e arepresenied
Srom an experiment which vahiated e oo of i e rogram and hieacing wih ihe
Chanctes.andspecehecosmonaccuracs: T esisdtotl e ronsofhe spch s
hscones Hwever dagon ase sansfocon ceary show hat he sysem was escened by gt

Leamners as being both usefil and enjoyable.

INTRODUCTION
‘This chapter describes the design and implemen-

tation of a specch interactive Computer Assisted
LanguageLearing (CALL)program. A prototy pe

Copyriht © 2008161 Gl dsrii

it et o withos it prision of

hasbeen builtfortwo languages, Halianand Japa-
nese, and ested with end users, who are students
of the languages

The field of CALL s an increasingly interdis-
ciplinary one. With the increasc i sophistication

o i

oftechnology in CALL comes an increase in the
sophistication of the user. The performance of a
CALL program is important in an evaluation
however, it also is essential o investigate users”
atitudes towards the program as user enjoyment
and engagement are erucial (0 its success.
User-centred design and usability studics are
‘commoninthe icldof Human Computer Iterac-
tion (HCI) Somerescarchersinthe field of CALL
advocae the consideration of usabilty issucs in
the design and evaluation of CALL systems (Al-
fum, 2000), This chapter deails the evaluation of
CALL program with usability issucs taken into
consideration. The purpose of the study was two-
fold_ Firstly. o investigate user perecptionsof and
atitudes towards the language learning program
(he usability of the program), and their feelings
towardsinteracting with the animated characters:
secondly, to investigate the performance of the
specchrecognition component, Dataare prescnied
on user satisfaction using the system and on user
atitudes towards interacting with the characters.
User response data on the utterances made while
interacting with the characters are presented.
Finall. performance data are presented on the
spesch recogaition component of the program.

THE CALL PROGRAM

When learning a target language, unlss in the
country in which the language is spoken, op-
portunities for interaction in the targe language
may be limited. A student studying a language
in high school may receive only a few hours of
Languageclassperweckandmay have very limited
‘one-on-one time with the teacher ofthe class. In
the classroom situation, it is impossible, due (o
time restrctions and resources.for the teacher to
engage in a spoken dialogue with every student.
However, o make interaction meaningful, it is
nccessary tha the speaker has an interlocutor
with whom o interact.
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Inaddition oresource ssues, spokenlanguage
leaming can be hampered by student anviety
Feclings of embarrassment o stress when speak-
ing in the target language may have an affect on
learners' language development and learning
process. Language learmers” success can be af-
fected by their motivation, sel-confidence and
anxiety. Successful language acquisition oceurs
when learners’ ansiety levels are low and their
‘motivation is high. One of the perccived bencfits
of CALL programs s that the learners can work
at their own pace. and if required in privacy. In
other words, CALL programs have the ability
1o create an environment which may lessen the
anxicty that can sometimes be present in the
language learning context.

Specch is an inherently social action which
requires 2 co-participant in the dialogue. In
CALL program, co-participants can be cre-
ated for the learner as specch-enabled animated
agents, which can introduce a social aspect t0
language learning activity and which crucially
can'be a virtual interlocutor with which  learner
can practice ther target language (L2) speaking
skills, Speech recognition technology is used to
allow the learner to interact with the character
who can then respond to the learner in a number
of conversationalturns, Throughaspecchenabled
CALLsystem, oral language practice need not be
restrictedtolimitedclasstime. Inaddition.specch
enabled CALL systemscanalso helpstudentswho
feel anious practicing their oral language skills
in public (Wachowicz & Scott, 1999).

“This chapter describes the evaluation of a
specch enabled CALL program. The program,
SPELL, combines virtual worlds and animated
agens with automatic specch recognition tech-
nology 10 create a speech interactive CALL
application in which lcarncrs can interact in the
target language with the virtual characters who
“listen” by means of the speech recogniser The
3D virtual worlds, created in VRML, depict the
contextualizedenvironmentinwhich the nterac-
tion takes place.
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Users interact in various dialogues with the
animated agents within a defined context, in
this case "AL the cafe.” Based on the interaction
hypothesis (Long. 1996),the animated agents are
designed (0 offer modifications of their input in
caseswhere the user appearstobehaving dificul-
ties Interaction provideslearners with opportuni-
tiestoreceivecomprehensible inputand fecdback
(Long. 1996 Pica. 1994; Gass, 1997). Further,
interaction allows learners o make changes o
their own linguistic output (Swain, 1985, [995).
The SPELL program provides modifications to
the input and creates opportuniics for learners
toproduce targetlanguage output. The aim in the
program is for leamers o engage in a dialoguc
with virtual characters within a defined context
Tthasbeen suggested (Garcia-Carbonella Rising.
Montero, & Waits, 2001) hatthe uscof simulations
inlanguage cducation i beneficial to earners as
they canenhance interactions through negotiated
‘meaning Inthe SPELL program. the learners are
nottold in advance what 1o say, nor are they given
afinitelist from which to choose their utterances.
thespecehrecognition grammarsare programmed
withpredicedresponses forcachindividual stage
of the dialogue. accounting for grammatical and
some ungrammatical responses. By categorising
the response types, feedback can be given 1o the
learners on their output.

It has been suggested (Wachowicz & Scott.
1999) that implicit fecdback, which does not
explicily state that an error has occurred,is pref-
erable to explicit corrective fecdback for specch
interactive CALL systems as implicit feedback
islikely Lo minimise poteniial problems resulting
from imperfect specch recognition. Feedback in
the gramis given implicilly inthe form
of recasts and reformulations,

Animatedagensarc usedinthe program sthe
targetlanguage interlocutors with whom the users
interact. In pedagogical applications. animated
agentshavebeen describedas Tifelike characters
that facilitate the learning process” (Johnson,
Shaw. & Ganeshan, 1998, p.2). Rescarch in the

useofanimated agentsin pedagogical spplcations
has found that animated agents can improve the
learning experience (Lester, Converse. Kahler,
Barlow, Stone. & Bhogal 1997: Massaro, 199%)
Ithas also been found (Johnson, Rickel, & Lester,
2000) that animated pedagogical agents arc able
10 inrease the computer’s ability (o engage and
motivale studens

nthe context of CALL. it has been suggested
(Chapelle, 1998) that it may be important for
learners (0 have an audience fo their inguistic
output sothat the learners can “atiemptto use the
language to construct meanings for communica-
tion rather than solely for practice’ (p. 24). The
use of animated agents (ogether with automatic
‘speech recognition technology in SPELL offers
the language earner an opportunity forreal-time
comersation, where the animated agents serve as
the audience for the language learners” output

CCONVERSATIONAL DIALOGUE
SYSTEM

In ereating the comversational dialogue system, a
semanticinterpretation approach wasadopted. In
order o faciltate a dialogue with the learner, the
system must understand the semaniic nterpreta-
tionofthe learner sutterance. Thiscanbe achicved
by including task-relevant semantic information
in the grammar used by the speech recogniscr,
S0 that the outcome of the recogition process is
notonly aliteral transcription of he uterance but
alsoaninterpretationofits meaning Thesemantic
information s expressed within the grammar in
the form of slot-value assignments, where the
recognition of aparticular wordor phrase leads o
the filling of a semantie slot with the information
contained in that word or phrase. By correetly
understanding the semantic interpretation, the
system can engage i a dialogue which may take
number of conversational turns.

However, the system also is designed to o fer
feedback (0 the learners on their responses. For

21
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this to occur, it must be able o identify ungram-
‘matical utterances whichhave been predicted and
pre-programmedintothe specch recognition les.
Ifthe system detects that the learner has made an
errorintheirutterance, the animated agentrecasts
thelearner sutterance. A sample ialoguebetween
the animated agent and Iearner might be:

Virtual Agent; What food does Katie like?

Learner: Umm Katic like pizza.

Virtual Agent: That's right. Katie likes pizza.
What food do you like?

“Thus, the system detects that the learner has.
responded appropriatcly for the context but the
response contains a grammatical error (missing

5" in “likes"), 50 the system offers some im-

Evaluation of a Speech Interactive CALL System

plicit fecdback to the learner on their utterance,
pauses briefly and then moves the dialogue on to
the next stage.

Ifthe learner does not respond,the animated
agent repeats the question. If the system detcts
that the learner has given an answer that is not
appropriate {0 the given question which the
‘mated agent has asked, the system “rejects” this
andiheanimated agentreformulatesthe question.
possibly offering a hint (o the learner. These
feedback strategies allow the dialogue with the
Tearner to continue without explicit referenc to
a problem, This has the advantage of continuing
the flow of the dialogue (and where necessary
giving the learner another opportunity respond,
or implicitly correcting their response): and, by
being implicitinthe feedback. this minimises at-

Figure 1. Main lesson page: ltalian “At the cafe” (© 2007, CCIR, Universiy of Ednburgh. Used witlh

permission)
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tention toany potenial errors made by the specch
recognition component

The SPELL program offers the learner three
scenario types within cach “lesson:” observa-
tional, one-to-oncand interactive. Supplementary
materials are also available 1o the learners to
access if required: vocabulary. grammar files, a
transeription of the observational dialogue, and
cultural information. Figure 1 shows the main
lessonpage with the three scenarioty pes depicicd
with thambnails of the relevant sereen shots on
the lef and links to the supplementary materials
o the right.

Theobservational scenariogivesthelearneran
opportunity toobserve the animated agents within
the scene engage in a contextualized dialogue.
The learner can watch the interaction between
the animated agents in this scenario. Figure 2

shows the animated agents in the observational

When engaged in the scenarios. the learners
have some control buttons which allow them to
play. pausc and stop the dialogue. Further there is
a subtles option where the learner can activate
subtitles while the dialogue plays: maintaining
the immersive target language cnvironment, the
subtitlesare giveninthe targetlanguage (L2)only.,
rather than a translation into the first langua
(L1) of the dialogue. In the case of the Japanese
lessons, as the participants taking part i the user
evaluations may not be familiar with hiragana
and kanii, the subttles were provided in Romaji
(the Romanization system)

The observational scenario also gives the
learner the opportunity to become accustomed
10 the virtual world in which they will become

Figure 2. Observarional scenario: Japanese “At the cafe” (C 2007, CCIR, University of Edinburgh.

Used with permission.)

an active participant in the subsequent speech
interactive scenarios. The leamer listens to the
dialogue between the characters: access is pro-
vided o the supplementary materials, ifrequired.
by pausing the dialogue.

A series of one-lo-one scenarios, entitled
the system “Talk to Franco” or “Talk o lto-san’

are available. Each onc-to-one scenario raiscs a
topic which s elevant o the lsson, The leaner,
using headphones and a microphone, is asked a
number of questions rlated to the given scen by
one of the animated characters. These questions
introduced topics and sentence structures which
are relevant i the given context and which will
be uscful for their participation in the interac-
tive scenario. The onc-to-one scenarios give the
learner the opportunity for exiended sentence
practice prior to becoming “immersed” in the

Evaluation of a Speech Interactive CALL System

interactive scenario. Figure 3 shows te animated
agentin the on

I cases where the learner is exhibitng dif-
ficultics, reformulation stralegies are used so
that the learner can receive additional help in
understanding the question or in formulating
their response. Recast stralegies are used when
the system deteets that the learncr has made a

srammatical error In addition, recast strategics
arc used where thelearner s response is not given
in a complete sentence. The program does not
require,nor specify tothe learners that they must
answer in full sentences. Howaver,the feedback
given (0 the learnrsif they do notanswer i full
s is important as it offers additional, rel-
evant and immediate input {0 the learners.

For example, if in the above exampl, the
animated agent asks the learner “Nomimono wa

sente

Figure 3. One-to-one scenario: Japanese *At the cafe” (© 2007, CCIR, University of Edinburgh. Used

with permission)
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nani ga suki desu ka?” ("What drinks do you
like?") to which the learner responds *Ocha wa
subi deste” (*like green tea"™—which contains
a particle error “wa” instcad of “ga”) or “ocha”
(“green tea"™—which is not a complete sentence)
the animated agent would recast the utterance to
the leamer with “A 56 desu ka. Anata wa acha
ga suki desu” (1 see. You like green tea”) In
this way. the learner reccives additional input
from the sysiem. At the end of cach onc-to-one
interaction, the animated agent gives a short
summary of the dialogue. The communicative
purpose in the dialogus is that the learner has
answered the virtual agents’ questions with ap-
propriate responses (grammatical or nob. The
system doesnotexplicilystate thathe learner has
‘made an error. However, if the learner has made
an error, the system gives this implicit fecdback
1o the learner.

The interactive scenario creates an environ-
mentin whichthe learneracsas anactive dialogue
participant. In this cxample. the learner “enters™
the virtual café and sit at the table with one of
the animatedagents Figure 4 showsthe animated
agent interacting with the learner, scated at the
table, in the interactive scenario.

The interactive scenario allows the conse-
quences of what the learner says to be immedi-
ately demonstrated through physical actions, For
example. in the café environment, if the learner
orders aglass of water from the waiter agent, the
agent walksto the counter,chooses the appropri-
ate drink from the available virtual objects, and
delivers it to the learner “seated” at the table. Tn
this way visual cues help to contextualise the
questions, for example, being handed amenu and
then asked a question may suggest o the leancr

Figure 4. Interactive scenario: ltalian “At the café” (© 2007, CCIR, Universiy of Ednburgh. Used

with permission)
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that the question relates (o something related o
the memu.

A key clement in the design of SPELL is
that learner input in the dialogue is necessary
for the dialogue to continve. In the case of such
transactional dialogues. whatever the learner
says has conscquence for the restof the dialogu.
Errors from the learner will cither result in the
agent giving implicit feedback in the form of a
recast, or will promp the agent to reformulate
the iniial proposition so that the learner can
respond again

“The valuc of speechrecognition technology in
CALL is a subject of debate. For example. it has
een found (Derwing, Munro, & Carbonaro, 2000)
that a commercial speech recognition dictation
package. which performed acceptably for native
speakers, did ol perform 1o acceptable levels
with non-native speakers. However, as has been
pointed out (Neri, Cucchiarini, & Strik, 2003)
standard specch recognition packages are pot
designed fornon-natie speakers. A commercially
available speaker-independent recogniser was
used i the SPELL program that has been trained
onnaiive speaker models only. However, the rec-
ognition grammars in the SPELL program were
created specifically for the non-native speaker
leamners of the program. They arc programmed
with grammatical and ungrammatical utterances
constrained to cach stage in the interaction; that
is.inanticipationof the learner s esponsc focach
question posed by the animated agent, a different
recognition grammar s Joaded. The system uses
individual recognition grammars for cach stage.
thus constraining the possible utterances 10 the
given dialogue stage. For a full description of
the specch recognition grammars used in SPELL
and further details on the design. see Morton and
Jack (2005).
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EVALUATION OF A SPELL
LESSON: “AT THE CAFE"

The inital evaluation o the SPELL progeam tock
the form of a short, standardized procedure in
which target users interacted with a fully fun
tional prototy pe of the system. Researchers were
present throughout in order that any problems or
isues arising in the use of the system could be
observed and recorded. This approach has the
advantage that the esearcher may notice aspects
of the interaction which the user is unaware of;
it also allows the rescarcher to guide the user
through the session in a pre-designed path o
that cach user who Lakes part experienecs, as
‘much as possible, the same procedurc. However.
data collected while the researcher is present
‘may be affected by the Observer's Paradox. The
Observer's Parados (Labov, 1972) refers to the
situation where the rescarcher’s presence during
an intervien or observation of subjects’ specch
patiernsmay influence the specch behav our ofthe
Subjects in the study. In the cvaluation described
here, the Observer's Paradox s a potential issue
in the collection of the data since learncrs may
ot make the same attempts during their inter-
actions with the system as they would if they
were alone. However, the benefits of obscrving
partcipants’useofthe sysiemare elt ooutweigh
this drawback

Al users i the study were asked (o com-
plete the same interactions in the same order.
By using a standardized procedure in this way.
gencral conclusions can be drawn from the data
about the effectiveness and usability aspects of
the system.

Participants

A total of 52 high school language students took.
part in the cvaluation of the program, Lessons
were built in two target languages. Halian and
Japanese, and both were evaluated. Eighteen
students of Japanese and 34 students of ltalian
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took part in the study. The participants came
from five different Scottish high schools. A total
of 19 males and 33 females took part;their ages
ranged from age 13 years o 17 years.

The exaluations took place at the schools in-
volved. The rescarchers met with the students on
anindividual basis toconducttherescarchsession;
cach student involved in the rescarch met with a
researcher n their own school. For the benefitof
scheduling within the schools, cach session was
allocated a class period time slot. However, the
duration of these differed from school o school.
from 40 minutes to one hour. Working onsit had
drawbacks with regards o the standardization of
rescarch conditions.different phy sical spaces used
in each school, logistics of travelling to various
stes.set up times, and differing time sots. How-
ever, inthiscase of high school participants, there
‘were many benefits o working on it such as the
ability to include anumber of participants within
a short time, minimal disruption to individual
students within the school day, andthe backingof
teachers who felt it was useful forthe students to
participate. Inaddition.rescarching onsite within
the school was perhaps more comforting for the
participants obeintheirownsurroundingsrather
than coming to a university “lab-"

Experimental Procedure
The evaluation sought 1o investigate various

aspects of the prototype program across two.
Ianguages, ltalian and Japanese. These are

1 The transparency of the user interface
design that s, how casy it was for users (0
use the program find their way through the
program;

2 User atttudes o using the program:

3 User atitudes (o ineracing with the char-
acters in the lesson;

4. Users’ behaviour in accessing the supple-
mentary materals

5. User response types and the recognition
accuracy of the speech recognition compo-
nent

Paricipans were asked (0 attemp various
aspects of the *At the café” lesson. The partici-
pants frst cngaged in a navigation task through
the program which the rescarcher observed. The
navigationtask was designed inorder tohighlight
any possible problems with the user interface.
Following this, the participant was asked to
watch the obscrvational scenario, then try two
of the one-to-one scenarios twice cach (here
referenced s 0-0 1 and 0-02) and then try the
interactive scenario (INT). The participants were
informed that they could access other featurcs in
the program. for example subttles o vocabulary.
as they wished. The rescarcher remained present
during the program use. Aficr using the program,
the participants were then asked to complete two
atttude questionnaires. Finally, the rescarcher
engaged the partcipantin aerbal nterview about
their opinions of using the program

Duc to limitations of space. the results pre-
sentedinthischapterfocusonly onusers’atitudes
towards the program, characters and the speech
recognition analysis.

User Attitude Questionnaires

The questionnairesused toevaluateuserattitudes
o0 using the program and interacting with the
characters took the forma of a 7-point Likerl
scale questionnaire. This consists of a series of
statements 10 which respondents have 1o sclect
a degree of agreement, from strongly agree (0
strongly disagree (see Exampl 1)

Inthe creation of the questionnaires, acquics-
cence bias (Ostrom. Krosnik, & Sedikides, 1994)
wastakenintoconsideration. Acquiescence biasis
thenatural tendency forsomerespondentstoagres
toanitem ona questionnaire possibly asaway of
sceking the rescarcher's approval. To minimise
thisrisk.itemsinthe questionnaire were balanced

27
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Example |
Swongly | A | Sighdy | Nehr | Sighy | Dusgre | Swossly
g Ao | ageenor | Desgree Deagee
e
O b | 0 a a a a a a

for positive and negative connotations so that a
positive response would sometimes require the
respondent Lo disagree with the statement

It has been claimed (Henerson, Morris, &
Fitz-Gibbon, 1987) that Likert scale question-
nairesareuscful formeasuring the intensity of the
participanis’ attitudes towardsany particular item.
Using the 7-point scale allows for amore detailed
investigation of thesc atttudes than the S-point
scale originally proposed by Likert (1932)

When analysing the resulis, responses o the
questionnaire are first given a numerical value
from 110 7. these values then are normalised for
the polarity of the statements such that astrongly
agree” response 0 positive statement s given a
valueof 7. whereasastrongly agree” response o
anegative statement is given a value of 1. Afler
normalisation of the data. the overall atttude for
cach participant can be calculated as a mean of
allofthe scores on the items in the questionnaire
‘These values can then be used o caleulate the
overall attitude for allitems in the questionnaire
across all participants in the study Additionally
mean scores for individual tems in the question-
naire can be obtained for all participants.

Two atitude questionnaires were designed
o seck data on interacting with the characters
and using the program. The usability attributes
covered affective. engagement and language
learning issues. The affective issues focussed
the participants’ levels of anxicty when using
the program or interacting with the characters
It has been suggested (Horwitz, Horwitz, &
Cope, 1986) that anxicty is more of an issuc in

28

Jistening and speaking activities. Thercfore, it is
particularly important n the investigation of at-
titudes towards this program (o investigate these:
attibutes. Users’ feclingsof engagement withthe
program were also collected in order (o ascertain
the degree to which partiipants enjoyed using
the program and whether they fel they would
be happy 10 use it again. The language leaming
issues related o atitudes towards the interaction
with the characters and the usefulness of such
activites for learning

RESULTS
User Attitude

Duc (o time restrictions, three partiipants were
unable to complete the attitude questionnaires.
Therefore the resultsof theatitude questionnaires
detaildata from 49 participants, Themeanscores,
and standard deviation. for cach questionnaire
temclating tointeracting with the charactersare
provided in Table 1. 1t should be noted that both
positive and negative connotationswerc usedinthe:
questionnaires (described above): however in the:
analysis of the data, cach of the statements were
polarizedand assignedanumerical valuebetween
1.and 7, where | represents a negative response:
and7apositieresponse. Therefore, ahighoverall
mean score o the item “1 felt embarrassed when
talking (o the characters” would indicate that the
participants did not feel embarcassed
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The overall mean scores were high for the
two language groups; the mean score for the
Japanese group was 456 and 517 for the Tt
ian group on a T-point scale. Overall. results
for both language groups indicated a postive
attitude towards interacting with the characters.
Independent samples Ltests were run between
the two language groups to find any statistically
significant differences between the two groups.
The difference between the overall means was
highly significant (=009).

Ttems which deal with cngagementof interac-
o (item 1 -enjoyed talking with the characters
and item 2 - happy (0 use again) scored highest
amongstalltheitems inthe questionnaire Partci-
pants expressed a light preference for speaking
the target language in class (where the overall
mean score eIl below the median scorc of 4).

Participants also expressed a slightly more nega-
tive atiitude towardsthe recognitionperformance
of the system (tem 10). These general trends are
consistent between the two language groups

Lookingatthe itemsindividually. it was found
that the Japanese group reported higher levels of
ansicty than the Halian Group. liems related to
embarrassmant (tem ) and strss (item 6) wre
significantly lower for the Japanese group than for
the ltalian group (=017 and =003 respectively)
“The iem on “feclingin control” when interacting
withthe characters (tem 7) wasalsosignificantly
higherforthe talian group (7= 016). Additionally,
with regardsto feeling that they understood what
the characters said (tem 4). the Japancse group
scored significantly lower than the ltalian group
on this item (p=011)

Tuble 1. Interacting with characters: Usability mean scores on a 7-point scale (N-49)

Cuesonmairs Safement Tapanese N6 | Talian N33
D) ©D)
T Tyt abing o o i 575 06
wimy o
7 Twould e bappy ol o o characers g 00 G
I )
T Tabways K b o respors o the characirs i@ 50
a1 axny
T Talvaysandriond wha e chaacirs sl T i
wsn e
5 Tiel mbarrseel when tlking o the chsaciers Tt 56
s axsy
& Tl e sresswhen lking o s charsters ) s
sy s
7 Tl conrol when tlking o fhe charciers 5] in
sy e
Tl frsried when alking o the charcies 0 Tol
aem am)
5 Tpeferspkimg Tapanee Talan sl % s
am asm
T el hat e haracters G ot dersiand e 38 i
s as

Thesecondatitude questionnaircinvestigated
users” attitudes towards using the program. The
mean scores for cach questionnaire item related
0 using the program arc provided in Table 2
Note that the table contains the wording used in
the questionnaires. However. during the analysis
of the data,the items were polarized and valucs
(from 110 7)assigned to the responses, such that
highsscoresto each siatement representa positive
response. Therefore, ahighscore tothe statement
“Ididnotenjoy using the program” indicates that
the partiipants did cnjoy using the program

The overall mean scores were high for the two,
language groups, again indicating a positive at-
titude towardsusing he program. The mean score
for the Japanese group was 5 41 and 600 for the
alian group: a significant difference (p=021)
was found between the two mean scorcs. Thus.
although both language groups gave an overall
positive response towardsusing the program. the
ialian group were significantly more positive than
the Japanese group.

Again, as with the previous data, those items
related to engagement issues with the program
scored highest. The Halian group rated the pro-

Evaluation of a Speach intoractive CALL Systom

gram higher than the Japanese group. However,
the differences were only significant for the af-
fective items: item 14 - relaxed (p=037). item
15 - flustered (p=.022) and item 16 - under stress
(=031

Participantsexperienced varyingextentsof he
program, duc to time constraints and the way's in
which they used the program. Some participants
were unable o complete all the interactions
specificd in the experimental procedure these
participants experienced the one-lo-one scenarios
but were wnable within the timeframe of the
evaluation to complete the interactive scenario.
Aiitudes towards the program and interactions
may have been affected by the exient to which
partcipants experienced the program: thercfore,
itwas decided to nvestigate the atitude scores of
those participants who completed both the one-
to-one scenariosand the nteractive secnario. The
data of these 43 participants were reanalysed.

In the analysis of those participants who
experienced all scenario types,the overall mean
scores were notsignificantly different or the two
language groups: the mean score for the items
relating to interacting with the characters was

Table 2. Using the program: Usability mean scores on a 7-point scale (N~49)

Questonaire Statement TapaneseN=16 | Tialian N=)
©D) D)
T Twould b happy 10 e the program agan o0 636
@16 o
T2 Tdid ot enjoy wsing the program om0 x4
asn o
T3 Tl s program was usefl ormy Teamum of Japanese i) S0
Halian e as)
141l reaved wsing the program 513 o
waon aon
TS Tl fusered wing he program 356 35
s a2y
6 Tl under sress g h program 9% o0
s a0
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471 forthe Japancss groupand 5 16 forthe Halian
‘group. Themeanscore for the tems elating using
the program was 561 for the Japancse group and
598 for the ltalian group.

‘The removal of the six participants who did
ot attempt all parts of the lesson is striking.
Overboth questionnaires, the difference between
the two language groups becomes significant for
only one individua item: item 10 - fecling that
the characters understood what they said. For this
em, the Japanese group (N=12) gave a mean
score of 3.08 compared with the lalian group’s
(N=31) mean score of 4.03 (p=022)

“This difference suggests that the foelings of
ansicty and stress are alleviaied when the par-
ticipant has had the opportunity 10 experience
the “immersive’” interaction. which is the most
contextual o allinteractions. However, it should
be noled that rescarcher obscrvation suggests
that for most partcipants who did not attempt
the interacive scenario due Lo time constraints,
the reason was that they found the one-to-one
scenarios moredifficultand therefore took longer
tocomplete the nteractionsthan some of the other
participants. Had they had the opportunity toalso
complete the interactive scenario, they may still
have scored the interaction with the characters
and the program considerably lower. However in
looking at substantial subset of the partcipants
who all experienced the same aspects of the les-
son, there was litdle difference across the (o
language groups.

The user atitude results clearly show that
users’ engagement with the system and interact-
ing with the characters was high. Statements
relating to learner anxiety were found to score
lower than cngagement issus, particularly for
the Japanese group. however, these statements
were still answered positively (with a score over
4on a7 point scale).

User Response Type

Partcipants’ utierances when interacting with
the system were automatically recorded in the

program, stored in log files in the sysicm, and
later transeribed for analysis of esponse type as
well as recognition accuracy. The system also
logged the recognition results at cach stage of
the dislogue:

Participants’ uterances were categorised into
four response types. As the interaction between
characters and user is a scrics of question and
answer pairs, the shortest response type that
facilitales the comersation is “answer only”.
This often is a one word answer (¢, sushi, but
may also be a two word noun compound (¢.¢.
‘miso ramen). The second response type used is
a“phrase’”, which constitutes a number of words
but docs not contain & main verb (¢ 8. wna birra
per favore). For the purposes of the response
type analysis, any utterance which contained
the copula verb was classiied as a phrase (¢ 2.
sushi desi). The third response type cmployed
is a “sentence” which contains a main verb (e .
mi piace il isorto). The Tourth response type is
“verbal non answer”, This final category consti-
tutes responses where the user has made an ut-
terance (which triggers the recogniscr). but docs
‘notanswerthe question. Forexample, mutterings,
thinking aloud in English, verbal hesitations and
non lexical noises (¢ coughs) are included in
the “verbal non answer” category.

Tables 3 and 4 detail the response ty pes of the
participans in the evaluation

As can be seen from the above tables, the par-
ticipants from the Japanese group gave a higher
percentage of “answer only” responses than the
Italian group overall 611 percent for the Japanese
‘group compared to 360 percent for the Ialian
roup). Moreover, 46,1 percent of the Halian
‘group’s utierances were full sentence responses
whereas only 78 percent of the Japanese group's
utterances were full sentence responscs.

The difference of response types between
the two language groups may be in part due (o
cither the level of inguistic competence which
the participants hold, or their confidence in us-
ing the language. The lalian group had received

21

Table 3. User response ype-—Japanese
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Tntcraction | Participants | Ulterances | Amswer | Phrase | Semlence | Verhal on
only answer
001 s 7 617% 187% 1% 104%
002 i £ S0t 2085 1a3% 2%
INT [ 16 S8o% 3L9% 7% 8%
TOTAL 55 oL1% 26% 78% 65%
Table 4. User response type-— talian
Tnteraction | Participants | Utterances | Amswer | Phruse | Semtence | Verbal non
anly answer
Go1 £ 5] 29.5% s B 6%
002 3 20 291% 3% 575% 50%
INT T e 2% e [
TOTAL 1359 36.0% % $6.1% 38%

more instruction n the target language and were
following aprescribed curriculum. The Japanese
‘eroup were studying Japanese in amore informal
conext,as an extra-curricular subject. The Japa-
nese groupalso received farless prior instruction
inthe language and his is perhaps reflected in the
ways in which they responded to the characters.
However, responding with an “answer only” re-
sponseisstillacilitative tothe ongoing dialogucas
the programis designed in order o allow learners
torespond as they wish (without forcing them to
make full sentence responses).

Interestingly, the Japanese group attempied
more full sentence and phrase responses in their
second one-to-one dialogue. 0-0 2, than in the
first, 0-0 1, (Table 3). The one-to-one dialogues
constitute a series of questions posed by one
animated agent to the user. If the user gives a
onc-word response, the agent will recast this
response in a ull sentence 10 the learner prior to
moving on o the next question. The formatof the
‘one-to-one dialogucs may. therefore, encourage

E

the users to give fuller responses as they attempt
further one-to-one dialogues.

It also can be scen from Table 4 (ltalian)
that cach of the onc-to-one dialogucs produced
‘more full sentence responses than the interactive
scenario. The interactive scenario represents a
simulation of a rea life dialoguc in which the use
offull sentence responses s less likely, Howerver.
the opportunity 1o practice responses in full
sentences is beneficial for learners and therefore
the distinction between the one-to-one scenarios,
which may represent a more traditional tutor-
student interaction, and the interactive scenario,
whichagivesthelearner the opportunity topractice
a functional dialogue in a real It simulation, s
auseful one for learners.

Speech Recognition Analysis

‘Theaccuracy ofthespecchrecognition component
isanalysedby comparing the transeriptions ofuser
utterances with the output from the recogser
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The utterances are then grouped into i
‘mar and out-of-grammar esponses. n-grammar
responses (1G) have becn defined in the grammar
recognition files (that is. the system developer
has predicied and programmed the exact word-
for-word response). Out-of-grammar responses
(00G)are utterance strings which have not been
included in the recognition grammar files.

“Tables § and 6 detal the level of in-grammar
andoutof-grammar responses for the two groups
of participants in the evaluation.

Overall there was a slight majority of in-
‘grammar utterances across all participants, and
aslightly higher percentage of utterances which
were in-grammar for the ltalian group than the
Japanese group. The above tables also show that
the participants produced more in-grammar
responses in the interactive scenario than in the
one-to-one dialoguesacross both languages. This
‘may be dueinpart o he moretransactional nature
of the interactive dialogue. However, it may also
be due 10 the fact that participants try the inter-
active scenario afer the one-to-one dialogues. It
i possible that this “practice” in the one-to-one

dialogues helps the earner when they then enter
the interactve scenario

Further analysis of the out-of-grammar re-
sponses found that many of these responses were
learner hesitations, self-repairs and repetiions,
Interaction in the interactive scenario produced
fess of these disfluencics than the one-to-one dia-
logues and therefore more of the user uterances
were in-grammar. Additionally. as can be seen
from the user responsc data in Tables 3 and 4,
the interactive scenario produced ess non-verbal
responses than the onc-to-one dialogucs, which
impacis on the 1G and 00G results

In-Grammar Utterances

The recognition output for the 1G ulterances was
‘analysed both for word-for-word recognition and
semantic value recognition. As the interaction in
the dialogues follows a series of question and an-
swer outines, asemantic valu i logged for cach
ofthe user suiterances, For cxample the question
from the system “What s your favourite food
might elcit the answer “favourite food sushi”

Table 5. In-grammar and out-of grammar user input—Japanese

Tnteraction Utierances ic 006
001 2 2 1%
002 [ %
INT 163 T
TOTAL B3 5%

Table 6 In-grammar and out-of-grammar user inpuihalia
Tnieraction Utterances ic 006
001 Ii) S27% 3%
002 2 HED 5%
INT 7 [ 360%
TOTAL 1359 % 2

In this response, the word-for-word recognition
is the string “favourite food sushi;” whereas, the
semantic valugis “sushi” [fthe systemrecognises
this uiterance as “favourite food is sushi.” the
‘word-for-word recognition is inaccurate, but the
semantic value is correct, Tables 7 and 8 de
the recognition accuracy for the in-grammar ut-
terances across the two language groups.
Onerall, 72 4percentofallIG utterances for the
Japanese group and 6.4 percent of allutterances
for the Italian group had an accurate word-for-
word recognition. The word-for-word accuracy
‘was higher for the Japancse group than for the
ialian group. This possibly i due to the Japanese
group giving shorter utterances than the Tlian
‘roup, who on the whole attempted full sentence
utterances muchmore frequently thanthe Japancse
‘eroup. This also is highlighted by results in the
interactivescenarioinbothgroups. Theinteractive
scenariotended to produce shorterresponses rom
the alian groupthan the one-to-one scenarios and

Evaluation of a Speach intoractive CALL Systom

as can be scen from Table 8, the word-for-word
accuracy for the interactive scenario was higher
than the one-to-one scenarios.

Accurate recognition of the semantic vahuc
was slightly higher. overall 794 percent of IG
utterances nthe Japanese groupand 66.2 percent
of IG utterances in the ltalian group had accurate:
recognitionof the semantic value. Accurate recog-
nition ofthe semantic value allows the dialogu to
continuc effectively between the system and the
user the system has “heard” the user's response:
correctly. However,crrorsin the users”responses
‘may not be identified accurately

“The remainder of the utterances were cither
crroncously rejected.or misrecognised. Rejection
occurswhentherecognition confidence stoo low
98 percentof the Japanese IG utterancesand 25 5
percent of the Halian IG utterances were rejected
by the system, The effect ofa system reject at any
stage in the dialogue is a repetition or reformula-
tion ofthe iniial question iving the user another
opportunity (0 respond (o the question.

Tuble 7. In-grammar recognition accuracy-—Japanese

ic Wordfor- | Semantic Misree Reject
Utterances word value semantic
001 i 512% 1% 186% 6%
002 [ 77.6% 857% 8% (A
INT 19 W oL6% [ [FA
TOTAL 2% T2A% 9.4% 08% 93%
Table 8. In-grammar recognition accuracy-—Tialian
Wordfor- | Semantic Misrec Reject
word value semantie
001 S8 ¥ 2% W%
002 39.6% S06% 1% 377%
INT 656% 4% 3% 201%
TOTAL 779 S6.4% 66.2% 8% 55%
24
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Overall 10 8 percentofJapanese 1G utterances
and § 2 percentof Halian |G utterances were mis-
recognised. Thisispotentially aproblematic situ-
ation as the uscr answers the system question and
he system misrecognises this answer for some-
thing else. Some recurring misrecognitions were
found in the data. For example, in the Japancse
system, “kocha” (black tea) and “ocha’” (green
tea)wercoftenmisrecognised forcach other. This
i duc to the very similar sounds of these words.
“This problem with these similar sounding words
affcted the first one-to-one dialoguc the most,
where the topic of the dialogue was “drinks It
was fet thatin this context it was inappropriate
1o remore one ofthese drinks, s culturally both
would be expected within the context, Howener,
thisssue with similar sounding words should be
considered in future lesson development, where
it may be possible to minimise occurrences of
this type.

Table 9. Out-of-grammar recognition—Japanese

Out-of-Grammar Utterances

Investigation was then carried out on the 00G
utterances made by partcipants. Such utterances
should be rjected by the system, asthe system s
ot programmedtolisten” forthem Howexer. 15
withthe IG utterances, some errors were made by
the system in the recognition of these utterances.
‘The system may reject the utterance (correctly).
misrccognise the semantic value of the wierance,
orrecognise the correct semantic value of the ut-
terance. Although technically any recognition of
anout-of-grammar iierance is amisrecognition,
these tterancesare sometimes mistakenly recog-
nised in a such a way as o faciltate the dialogue.
Forcxample, although the recognition grammars
are designed to allow for sentence initial hesita-
tion (for example. e sushi ga suki desu.”). they
are not programmed to account for repetitions
in the user's specch, mid-sentence disflucncies
or selfrepairs. However, a user utterance that
contains a self-repair (for example. “sush- sushi

00G Correct Recog Mirec
Utterances | Reject semantic | _ semantic
001 160 4% 16.3% 134%
002 35 657 4% nm
INT ) 2% 364% 4%
TOTAL 29 2% n% 2%
Table 10. Out-of-grammar recognition-—lialian
006G Correct Recog Misree
Utterances | Reject semantic | _semantic
001 p) G 5% 6%
002 [T 6% 283 83%
INT 211 6a5% L% 3%
TOTAL E0 0% 8% 1%

ga suki desi”), which is out-of-grammar, may
be misrecognised by the system as the similar
sounding “sushi ga suki desi.” in which case the
semantic valuc (sushi) is correet. Tables 9 and 10
detai the category types for the out-of-grammar
utterances across the two language groups.

“Themajority of 00G utterances were correctly
rejected by the system. Such utterances included
utterances in English. non-lexical responses or
hesitation noises, as well as responses which arc
inappropriate to the question asked. In addition.
atotal of 238 percent of 00G uticrances in the
Japanese group and 298 percent of OOG utter-
ances in the Italian group were recognised with
thecorrect semantic value, Theseuttcrancesoften
included short disflucncies in the user'sutterance
which meant that the utterance was OOG: how-
ever, the system recognised the utterance with
the intended semantic value. An example of this
from the dataisthe response “mi pref- preferisco
lapizza” which wasrecognised as “mi preferisco
lapiza

Some 0OG utterances were misrecognised
With the wrong semantie value. These are the most
problematic asthey cause confusion on the user's
part. A higher percentage of Japanese utterances
were misrccognised than the Italian group (17.2
percentys 6.2 percentrespectively) Investigation
found that the majority of these misrecognitions
were instances of the Kocha — ocha difficulty
described above,

DISCUSSION

‘The results indicate that this kind of conversa-
tional diglogue system potentially is very useful
forlanguage learners. despite misrecogitionsby
thespecchrecognition component. Analysisofthe
spesch recognition component found an overall
word-for-word accuracy of 724 percent for the
Japanese group and 6.4 percent for the lalian
‘group. However, user atiitude results indicate a
high el of engagement and enjoyment with us-

28
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ing the system. For example, the mean score for
theitem 1 enjoyed talking to the characters” was
575 ona 7-pointscale for the Japanese group, and
.06 for the lalian group: the mean score for the
item “I would be happy touse the program again”
Wwas 6.00 for the Japanese group and 6.36 for the
ltalian group. Thisis in accordance with rescarch
into the use of automatic speech recognition in
CALL applications (Holland. Kaplan, & Sabol,
1999), which found that despitc the limitations of
the specch recogniser and the misrecognitions it
goncrated, end users enjoy the interactions with
the system and would prefer a specch interactive
component 1o be included in the CALL applic
tion.

User response data found that the Japanese
‘group tended 10 give shorter responses than the
ltalian group who attempted full sentences. This
may, in part, explain the recognition aceuracy
being higher for this group. The Japanese group
may have opted for shorter responses due to
their more limited prior exposure o the target
language than the Italian group. However. the
Japanese group also scored lower on aflective
issues embarrassment, and focling under stress).
“The questionnaireshighlightthatthe Halian group.
possibly due totheir greatcrexposure tothe target
language, felt more confident with interacting
with the characters and using the program, This
may have impacted on the way they responded
10 the characters, attempting fuller responses in
their interaction with the characters

Indecd. it has becn suggested (Horwitz et al
1986) that there may be a correlation between
the degree of anxiety fel by the language learner
and the complexity of the target language output
which the learner produces. They suggest that
anxiety “can affect the communication srategies
students cmploy in language class. That is, the
more amxious student tends to avoid attempi-
ing difficult or personal messages in the target
Ianguage” (p.126). This correlation between re-
sponse type and anxiety Jevels was found in the
study reported here. The Japanese group. whose:
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aiitude resultsindicated a higher anviety factor,
tended (0 use shorter respanses with the charac-
ers. Some anxiety issues may have been duc 1o
the researcher being present while the students
were interacting with the program and these af-
fective issues may have negatively impaced on
the desire o try full sentence responscs. In real
usage ofsuch aprogram,the learner would not be
obscrved using the system, which may alleviate
some of ther feclings of ansicty

The recognition accuracy results showed
that the word-for-word recognition was not ro-
bust cnough to reliably detect learners” errors.
“The recogniser used in the system is a speaker
independent rccogniscr that has been trained
on native speaker models. In the future, as non-
native speaker models become available, such
recognisers should improve and become more
reliableinlanguage lcarning spplications Indecd,
some rescarch is emerging in the area of speech
recognition systems using non-naive speaker
models ¢ g, Morgan & LaRocca, 2004).

Howerer, from a user perspective, recogni-
tion errors can be masked by the design of the
agent interaction. For example, if an utterance
is erroncausly rejected. the system repeals the
iitial question. giving the user another chance
1o respand: if the system does not achieve word-
for-vord recognition. the effect of the recogni-
tion is the same if the semantic value correctly
is recognised. In fact, the user would be aware
of recogition problems only if the system mis-
recognises the ulerance.

“This study has shown that by creating adesign
which accounts for known diffcultcs with the
specch recogition lechnology. cngaging specch
interactive CALL programs can be implemented
with whichusers can practice their oral langusge
shill within defined dialogue contexts, The ac-
curacy ofword-or-word recognitioninthe system
makesitdifficultfor the ystemtoreliably identify
users’ grammatical errors. However, as the feed-
back strategy used in the SPELL program takes
the form of implict recasis. and the system also

is dosigned o recogaise the semanic value of the
user's utterance, the effects of misrecognitions
are minimized. such that the usersare notalways
awarcofthem, Verbal summaricsof theinteraction
are provided to users, and therefore the users are
xposed (o repeated samples of corrected input
Crucially,users inthe study reported a high level
of enjoyment in using the program and a strong
desire to use it again. These results are very en-
couraging for the use of comversational dialogue
systems in language learning applications.
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KEY TERMS

Animated Agents: Animated agents arc
‘raphical representations of characters used in
computer applications, also referred to as Vir-
tual Agents or Animated Characters. Animated
agents which are used in conjunction with ASR
areoftenreferred o as Embodied Conversational
Agents (ECAS).
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Zoekopdracht wisse

Evaluation of a Speoch Interactive CALL System

ASR (Automatic Speech Recognition): A
technology which allows users of an applica-
ion o speak utterances in order o interact in or
control some aspects of the application. Speaker
dependent recognition systems require the user
10 train the system first with their voice: speaker
independent systems ar traincd on large samples
ofuscrdataandean be used withoutthe individual
user training the recogniser frst

CALL (Computer Assisted Language
Learning): An approach in language leaming
in which a computer presents material to the
learner or where the computer is used a5 a tool
10 aid language learning.

Recast: Recasts are a reactve, implicit form
of corrective feedback, specific o the individual
learner, whose original meaning is taken and
restated by the interlocutorwith some aspect (pho-
nological, syntactic. lexical eic) being modified

Usability: According 10 the 15O standard,
usability of a system is evaluated in terms of ef-
fectiveness the extent towhich theintended goals
of use are achieved), efficiency (the resources,
such as mental effort, that have fo be expended in
order to achieve the intended goals) and satisfac-
tion (the extent 1o which the user finds the use of
the product acceptable) with a particular system
ina particular context
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Chapter XIV
Pedagogy Meets Technology in
the Somatically-Enhanced
Approach

Maliwan Buranapatana
Khon Kaen University, Thailand

Felicia Zhang
University of Canberra, Australia

ABSTRACT

This chapter repors on a study which evaluates the effect of a language teaching approach called the
Somatically-Enhanced Approach (Zhang, 2006)in the teaching of Thai to Vietaniese learners in Viet-
‘nam. The ieaching meihodology deals with iraining students promunciation in Thai from the beginning
Innovations include: the using relaxation technigues o relax students; the use of humming. clapping

and physical gestures 1o emphasize the rhyiim of That: the use of a Speech comparison ool (Spiool)
(Zhang & Newnan, 2003) and the provision of al earning maerials on CD-ROMs. Resuis show that
afier 12 face-to-face hours, Viemamese students who underiook an intensive course in SEA achieved
he same level of luency in spoken Thai, m limited contexs. as thei fellow students who studied Thai
Jor 1 year using the traditional approach. Both quantitative and qualiianve resuls of the study will be
briefl reported including an evaluation of he Specch comparison tool

INTRODUCTION language are not effective in creating proficient
speakers of that nguage. This i because many
Rescarch has shown that traditional methods  ofthe caching methodologics ar designed along

of teaching pronunciation in learning a foreign  the idea of working from a databasc of crrors that
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