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As specified in the minutes of the Pittsburgh meeting (4-5 December 2000) ITC-IRST will make a proposal for usability studies to be included in WP6 - Multimodality.

Guidelines for such a proposal are as follows.

SYSTEM FEATURES

Experiments on the multimodal setting will be performed using the first showcase prototypes.

For detaile see D7 – Multimedial space for First Showcase.

GENERAL GOALS

There are two main goals:

1. usability testing of selected features of the multimodal system;

2. evaluation of the added value of multimodality.

The added value of multimodal interaction will be measured by comparing two experimental conditions, corresponding to two versions of the system: multimodal (MM) vs. speech only (SO).

EXPERIMENTAL DESIGN

MM condition

Multimodality will be accomplished by the integration of speech and gesture. The whiteboard has been selected as the input device for gestures. Anchoring of gestures to the translated speech will be mediated by a time-based mechanism, according to the following sequence:

(a) detection and encoding of gestures on the whiteboard;

(b) buffering of gestures by the mediator;

(c) transmission of translated speech and gestures to the relevant party, according to appropriate time stamps.

SO condition

Users can only use speech to communicate with the relevant partner.

Other conditions

It has been discussed the opportunity of running a third condition involving a system with concept-based anchoring of gestures: it should be possible to obtain a mechanism which anchors gestures to IF’s objects in due time, but there could be some problems if multiple gestures have to be alligned on the same IF. Partners, please, comment on this point.

Users

Two kind of users are involved: tourist office agents from the Trentino APT, and people asked playing the role of APT clients. The former are four Italian-speaking women; the latter are German, English or French speakers.

We will adopt a between-subject design, involving two groups of “clients”, each consisting of (at least) 24 users. One group will interact multimodally (MM condition); the other group will be use the speech-only modality (SO condition). Each group is divided into three sub-groups according to their mother-tongue. Thus, we will have a subgroup group composed by 8 English speakers, another subgroup consisting of 8 French speakers and the third subgroup comprising 8 German speakers. Each “client” is casually paired with one of the four agents.

Investigating the differences across languages concerning linguistic parameters, and multimodal integration patterns is one sub-goal of the experiment. In this respect, we think that it would be of great interest if we could extend the study to Asian languages, given the marked differences between such language as Korean and Japanese, and European languages. We are therefore evaluating the opportunity of including 8 Corean partecipants from ETRI in each condition (maybe, it could be possible to have ATR, for Japanese, to join us too). Partners, please comment on this point.
EXPERTISE: it might be useful to probe the computer skills of each subject by means of a short questionnaire. This is still an open issue.

Task 

The partecipants acting as “clients” are asked to imagine to be in the following situation:

· they wish to spend their winter holidays with their family (two adults and two children) in Trentino;

· they browsed Trentino APT web site and decided to spend their holidays in Val di Fiemme;

· they are going to open a videoconferencing session with an APT agent to ask more information and plan their holidays in detail.

Detailed description of this situation together with information and instructions regarding system functionalities, windows contents, type of input allowed, final goal of the interaction, aim of the experiment, etc. will be given to the participants by means of a standard written document.

The agents receive detailed and standard instructions about system usage and kinds of answers allowed.

User interface

C = client

A = agent

M = mediator (in this context we call mediator all parts and operations of the system which  play the role of mediating the communication between C and A: therefore the term does not refers to any specific single parts of the systems)

T(N) = at the specific time (N is a number which indicates the specific time)

T(1): C speaks and eventually produces gestures (selection, pointing, …) on the whiteboard. We assume that A respects the speaking turns and does not speak simultaneously with C)

C sees on the monitor four opened windows with the following contents:

· the available WEB page;

· A’s face.;

· His/her own gestures

· a feed-back message consisting of the text of the hypothesis;

A sees on the monitor four windows with the following contents:

· the available WEB page (the same of C, modulo content translation)

· C’s face 

· A does not hear C’s original speech. That is, in the experimental setting the original speech is banned, for it would obviously bias the experiment (A might know C’s language, he/she might grasp something, e.g., proper names, etc.)

As far as all the above goes, we assume that the situation is perfectly symmetrical when A speaks. 

A few questions concern whether there’s any (here not considered) asymmetry between the two parties. E.g., has C any limitation as to, e.g., web pages selection during the interaction?

Turn taking

It’s not necessary to adopt a “click to speak” approach, since the system can support a natural turn taking. Even if natural turn taking could cause (or bring about) speech to overlap with text feedbacks, this inconvenient would probably not disturb the communication. Our proposal is therefore to allow natural turn taking in order to evaluate the system with its final functionalities.

Pre-studies

Some pre-studies will be probably done in February and March to better define task features, interaction environment, dependent variables, questionnaires. Showcase prototypes are not necessary  to run such studies.

Training of users

Before the main task, participant will be asked to perform a training task. One proposal for the training task is available in appendix B.

Dependent variables

Candidate measures are the following:

a. task completion time 

b. number of goals achieved

c. average time spent for each goal

d. average turns per goal

e. information collected per turn

f. number of errors (system errors and user errors) 

g. mean length of utterances

h. disfluencies and self-corrections

i. self-reports (questionnaires?) 

Plus (only for the MM condition):

j. number of turns with gestures

k. number and class of collected gestures

l. usage patterns of gestures

m. linguistic asymmetries measures (?)

Data analysis

Some data (i.e. mean length of utterances) could be useful to track the impact of multimodality on language, by comparing results obtained in the two conditions.

Data will be summarised by means of two indices (a usability index and an efficiency index) for each sub-task and each condition. For instance, if task analysis will reveal four sub-tasks, there will be four pairs of indices. 

The usability index is an absolute parameter strictly associated with the specific system under evaluation (usability scores of different systems cannot be directly compared). Efficiency is a relative parameter allowing a direct comparison between different systems.

We can obtain a relative efficiency score in MM and SO conditions for each sub-task. Pairs of values for each sub-task and condition will be represented on a 2D graph defined by the absolute usability axis and the relative efficiency axis.

Schedule

By the end of March all material for the experiment (instructions, maps, questionnaires…) should be ready for each language; by the beginning of April data collection for the SO condition could start, and by the beginning of May the system should be able to support gestures handling, to allow data collection for the MM condition.

Material

We suggest that gestures be performed using tablets. Hence each partner should buy one.

EACH PARTNER HAS TO:

· ensure functionality of requested system features by the data collection terms (and in particular have the whiteboard working, and have the tablet connected and running);

· select N partecipants as we will specificate with regard to computer using expertise;

· translate instructions and questionnaires from English into their own language.

In addition..

We must make sure that the architecture supports gesture detection, encoding, buffering, etc.

APPENDIX A: TASK ANALYSIS 

SUB-TASK n. 1: TRAVEL
The client asks for and obtains information about:

· train links from departure locality  to Trento

· train/bus links from Trento to Val di Fiemme

· how to reach the bus station from the railway station in Trento

· (telephone number of  the bus service provider)

SUB-TASK n. 2: LOCALITY CHOICE

The client asks for and obtains information about:

· localities with easy bus connection with ski-lifts and cross country ski tracks

· opportunity of skating in those localities

· opportunity of hiring ski equipment

· availability of ski lessons for children

The client chooses one locality which optimizes all criteria (N.B.!)

SUB-TASK n. 3: ACCOMODATION

The client asks information about presence of  three stars category hotels in the choosen locality.

The client asks for and obtains information about a certain number of hotels concerning:

(specify the number of hotels for which every information is obtained)

· opportunity of  half- board accomodation

· room price for two adults and two children 

· opportunity of having lunch 

· availability of baby-sitting services

· distance from the hotel to ski-bus stop

· telephon number of the hotel to ask information about availability of rooms

The client chooses one hotel (or more) which optimizes all criteria

The client chooses the cheapest hotel, among those which optimizes all criteria

SUB-TASK n. 4: OTHER ACTIVITIES

The client asks for and obtains information about:

· presency of castles nearby the choosen locality 

· distance from the choosen locality to the castles 

· opening time of the castles

· presency of cinemas nearby the choosen locality

· distance from the choosen locality to the cinemas

· presency of folklore events in that period

· details on the folklore events 

· distance from the choosen locality to that of the folklore events

APPENDIX B: TRAINING TASK

CONFERENCE IN TRENTO

Your train will arrive in Trento next friday at 7.03 p.m.. The following morning you will have to reach the conference centre before 9.00 (address: …). You booked a room at the “X” Hotel in Trento.

You are openinig a videoconferencing session with the APT agent to collect information regarding how to reach.

· the “X” Hotel from railway station;

· typical food restaurants from the hotel;

· cinemas nearby  the hotel;

· the conference centre the following morning.

