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Expert systems have been widely used in many areas,
but the traditional expert systems have been criticised for
the poor user interface that has limited their capacities.
Multimedia is a later developed technology which aims
to present information with multiple media usage. The
integration of these two technologies has received some
attention and the advantages of their synthesis are evi-
dent. However, the technology merge is still in its early
stage and no attempt has been made to use intelligent
multimedia systems in computer-aided interviews. The
aim of this research is to demonstrate the enhance-
ment of expert systems with multimedia by developing
an intelligent multimedia interview system (IMIS) for
psychological assessment. A prototype system IMIS
has been built. The system architecture of IMIS and
its components are described. Issues associated with
integrating expert systems and multimedia are discussed.
The IMIS was evaluated and some interesting results
emerged.

Keywords: Expert Systems, Multimedia, Computer-
aided Interview, Psychological Assessment.

1. Introduction

With the development of Expert Systems (ES)
and multimedia, computers are able to mimic
many important roles which normally require
human actions. Many ESs have been criticised
for lacking the capability to provide information
in various media format (Bright 1989, Wens-
ley 1989). As a result, the user interfaces of
these systems were poor. The integration of ES
and multimedia could enhance the performance
of both expert systems and multimedia systems
and lead to many new application areas.

One application area where the integration of
ES and multimedia could be beneficial is that of
conducting interviews. Conducting interviews
is normally costly and time consuming, and this
is particularly true if experts are needed. With
the rapid development of information technolo-
gies, such as expert systems and multimedia, it
1s possible to conduct interactive interviews us-
ing computers, but a literature review revealed
that intelligent multimedia interview systems
have not yet been fully explored. For a com-
puter to conduct interviews it must be intelligent
and be able to mimic the human interviewer’s
expertise and also provide a user friendly in-
terface which simulates, as much as possible, a
human communication environment. By using
ESs and multimedia techniques, it is possible
to develop such an intelligent multimedia sys-
tem to conduct an interactive interview. The
aim of this research was to explore the possi-
bility of using an intelligent multimedia system
for an interactive interview by developing and
testing a prototype system in the psychology
assessment domain where domain expert was
a Clinical Psychologist. The application do-
main was in identifying whether the company’s
employees are psychologically healthy with re-
lation to their physical working environment.
This assessment is normally conducted through
staff interviews and observation. Interviewing
employees is a major part of the assessment pro-
cess and it is extremely time consuming, given
that the assessors time is very expensive. The
result of this research has attempted to prove
that a computer system, with the domain knowl-
edge and multimedia interface, can replace the
domain expert and achieve a similar result.
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2. Expert Systems, Multimedia Systems
and their Integration

2.1. Expert Systems

An expert system is a computer-based system
which can mimic the human expert’s perfor-
mance in a narrow domain. ESs have been
in existence for over thirty years and are be-
ing used over a wide range of tasks from fault-
finding/diagnosis to decision support and plan-
ning.

It cannot be denied that the user interface is
an important factor for the acceptance of ESs,
but there has been considerable criticism con-
cerning the traditional interface of existing ESs
(Bright 1989, Wensley 1989). One of the prob-
lems associated with poor user interface is that
most of the traditional ESs rely on a text-based
presentation of information, and this type of pre-
sentation, argued by Garrity and Sipior (1994),
can be less than satisfactory for users. The text-
based interface has limitations in presenting dif-
ferent types of information. Garrity and Sipior
assert that traditional knowledge representation
schemes are not always effective for presenting
knowledge to the user because they force users
to translate from problem attributes and charac-
teristics, presented in text (or symbolic) form,
into a conceptualisation of the recommended
solutions.

Although ESs have been used successfully in
performing different tasks, ESs for interview-
ing purposes have not been well explored. Hu-
man communication uses a variety of senses and
capabilities, especially in the face-to-face situ-
ation, but obviously a traditional text-based ES
has limitations in performing such a function.

2.2. Multimedia Systems

A computer-based multimedia system is a syn-
thesis of a computer, video, text and sound,
with the computer as the primary control cen-
tre. Multimedia interaction is the most prevalent
form of human-human communications (May-
bury 1994). Maybury (1996) indicates that
when people converse with each other, they
utilise a wide array of media to interact, in-
cluding spoken language, gestures, and draw-
ings. People exploit multiple sensory systems
or modes of communication including vision,

audition, and traction. Although humans have
a natural facility for managing and exploiting
multiple input and output media, computers do
not. Consequently, providing machines with the
ability to interpret multimedia input and gener-
ate co-ordinated multimedia output would be
a valuable facility for a number of key appli-
cations such as information retrieval and anal-
ysis, training, and decision support (Maybury
1996). Using intelligent interfaces that exploit
multiple media and modes to facilitate human-
computer communication is a fascinating area
with tremendous potential. This will provide
great benefits in terms of increased productivity,
efficiency, effectiveness and information enjoy-
ment (Neal and Shapiro 1994). Traditionally,
information delivered via a computer has been
text-based with, perhaps, some basic graphics.
Multimedia is able to provide a much richer en-
vironment for users. One of the key functions
performed by multimedia is the natural presen-
tation of information through text, graphics, au-
dio, images, animation and full motion video
(Athappilly et al 1991). Current application ar-
eas of multimedia include training, education,
kiosk-based product presentation and business
communication. More information on the cur-
rent state of practice among developers of mul-
timedia systems can be found in the survey con-
ducted by Britton, et al (1997). A multimedia
progress report by d’ Aboville (1996) also pro-
vides some information on how far multimedia
services have progressed during 1996 and gives
a personal insight into how the market may de-
velop in the next few years.

Multimedia systems promise to provide the need-
ed increase in the bandwidth of information ex-
change between humans and computers, and to
enhance human understanding of complex in-
formation through better presentation technolo-
gies and appropriate combinations of these tech-
nologies. However, before these promises can
be fulfilled, Neal and Shapiro (1994) point out
that there are many problems that need to be
solved. Many of these problems are technology
areas such as multimedia document authoring,
multimedia information and document storage
and management, search techniques, computer-
supported collaborative work and multimedia
human-computer interaction. They suggest that
the field of AI will help provide solutions to
these problems.
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2.3. The Integration of Multimedia and
Expert Systems

Although multimedia and ESs are two promis-
ing technologies, unfortunately (as Maybury
(1994) has found) they have to a large extent,
advanced independently of one another despite
having much to offer each other. Clarke (1994)
also indicates that whilst these two technologies
have developed independently, they possess ca-
pabilities that make them highly suitable for in-
tegration. Researchers in both multimedia and
ES have realised the limitation of the individ-
ual techniques and come to the same conclusion
in that the integration of the two systems would
provide a much richer environment. Ragusa and
Turban (1994) point out that the synergistic in-
tegration has the potential to produce innovative
applications that should appeal to a large num-
ber of users. Intelligent multimedia interface
promises to support a rich level of multimedia
interaction, which should increase both the effi-
ciency and effectiveness of today’s information
systems. In summary, multimedia needs to pos-
sess knowledge, and ESs need multimedia for
better information presentation and knowledge
. dissemination. The benefits of integration can
be discussed from two aspects; as follows:

(1). ESs support multimedia: Multimedia ob-
Jects are generally very unstructured and often
support complex interrelationships among their
components. Therefore multimedia needs to
possess knowledge. ESs technology can pro-
vide analytical power to multimedia technol-
ogy. ES components can be used to provide
suggestions, selection of the media, etc. (Gar-
rity and Sipior 1994). ESs could enhance mul-
timedia in two notable ways: by giving support
to the mix of media tools and/or their output
and by using an ES as a guide for hypermedia
and hypertext (Ragusa and Turban 1994). With
respect to hypermedia systems, by including an
ES component hypermedia links can be created
dynamically using the knowledge stored within
the system (Garrity and Sipior 1994).

Maybury (1996) suggests that future multime-
dia systems need to go beyond the scenario-
based example of multimedia information pre-
sentation. They should have abilities for on-
line generation of links, content selection, plan-
ning and coordination of multimedia informa-
tion presentation, and adaptation of the presen-

tation to the peculiarities and style of individ-
ual users. To be capable of performing these
functions, multimedia systems should possess
and utilise knowledge about domain, user re-
guirements, context of interaction, and stored
information. However, stand-alone multimedia
may not be enough and the ultimate success of
multimedia systems may be dependent on ES
technology. The benefits of intelligent multi-
media are summarised by Maybury (1996) as:
the ability to present information in the most
appropriate medium (or media), to tailor inter-
action to individual users, to provide context-
sensitive help and to assist a user in performing

some expert tasks. A similar summary is also
provided by Wright (1990).

(2). Multimedia enhances ES: There has been
an increased research into finding methods of
improving information presentation and knowl-
edge dissemination through multimedia. Ra-
gusa and Turban (1994) find that previous re-
search has suggested that a non-text-based
information approach can present information
more effectively, and as the amount of media
presented increases so does the interest, atten-
tion, and retention rate of the audience. They
then conclude that multimedia can make a con-
tribution to ESs by improving user dialogue, dis-
playing results of consultation, providing expla-
nations and generally complementing ES tasks.
Narasimhalu (1994) also found that multimedia
technology can help expert systems by provid-
ing a variety of means of visualising interaction
between users and an expert system. This ap-
plies to input/output, processing, and presenta-
tion of results. Research by Donnell (1996)
indicates that multimedia explanation led to
higher performance than textual explanations
and experiments by Miao et al (1994) show that
multimedia information processing and analy-
sis are much more powerful and effective than
a single medium case.

Literature reviews show that although the inte-
gration of ESs and multimedia has received cer-
tain attention, reports of such systems are still
limited. The reported integrated systems are
mainly in two areas: Computer-Aided Learning
(CAL) or Computer-Aided Training (CAT) and
Intelligent Multimedia Decision Support Sys-
tems and Expert Systems.

The traditional area for the use of multimediais
in computer-based tutoring systems and this is
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also one of the active ES application domains.

The merger of ES and multimedia in CAT or

CAL can result in an application with many

benefits and few constraints. Some ES and

multimedia integration has been reported, for
example:

¢ Intelligent multimedia tutoring for manufac-
turing education (Rogers et al 1995).

¢ Anintelligent multimedia-supported instruc-
tional system (Kong 1994).

e An intelligent multimedia tutoring system
to help students learn knowledge acquisition
(Liebowitz and Bland 1994).

e A multimedia-based education software with
expert system for learning environment prob-
lems (Okamoto et al 1994).

Intelligent multimedia decision support systems
(DSS) and expert systems are active areas for
integration. For DSS, elements of multimedia
have always been used when sharing and archiv-
ing information and communications. For prob-
lem understanding, problem solving and deci-
sion making, the intelligent multimedia is vital
in its capacity for enhancing the user interface
with visual and sound elements (Costea, 1993).
Some examples reported include:

o A multimedia information processing and
analysing expert systems (Miao et al 1994).

e An integrated system for knowledge man-
agement problem found in the maintenance
of pipeline equipment in a petroleum com-
pany (Urquijo and Rojas 1994).

e A multimedia expert system for wafer pol-
isher maintenance (Hekmatpour and Elkan
1993).

¢ A multimedia expert system for improved
troubleshooting of the city of Los Angeles’s
computer software (Clarke et al 1994).

e A protocol multimedia ES which provides
users with comprehensive advice and recom-
mendations by presenting the various facets
of foreign cultures with pictures, text, or
video clips (Liebowitz and Baek 1996).

e An integrated multimedia intelligent system
for total quality management in dairy com-
panies (Fonseca Filho et al 1997).

e A multimedia expert advisor for vocational
guidance (Hasebrook and Nathusius 1997).

e An expert parasite identification system with
multimedia support (Theodoropoulos et al
1997).

¢ A multimedia patient folder management sys-
tem as an active tool supporting physician’s

activity (Ferri et al 1994).

e A multimedia expert system for colour TV
diagnostic and repair (Seng and Tay 1994).

e A multimedia knowledge-based system for
on-line fault diagnosis of material flow in a
FM.C. (Tha and Tan 1994).

e A multimedia knowledge-based system for
home care support in the domain of child-
hood leukaemia (Kim 1995).

One interesting issue which has emerged from
the literature is the importance of using multi-
media for presenting information to computer
users. This has been recognised and stressed
by many researchers, but the use of multime-
dia to help extracting information from users
has not been discussed. The use of multimedia,
reported in this paper, is not only to present in-
formation, but more importantly to effectively
elicit information from its users.

2.4. Intelligent Computer Interview System

Only a limited number of papers have reported
in the area of intelligent computer interview sys-
tems (Gerbert et al 1997, Suh et al 1995, John-
ston and Walton 1995, Warren 1993). Most
of these do not use a multimedia interface and
are predominately in the medical domain. For
example, Suh et al (1995) developed an intel-
ligent medical interview system which is able
to elicit information from patients for a medical
practice database. The knowledge base con-
tains screening questions and follow-up ques-
tions. Screening questions fire rules which trig-
ger in-depth follow-up question sets. Warren et
al (1993) developed a knowledge- based data
acquisition system to embody interview exper-
tise for primary care medicine. Field experience
has shown medical information gathered with
this system to be both relevant and sufficient
to support a diagnosis. Johnston and Walton’s
research (1995) is on a computer-assisted self-
interview system designed to increase privacy
for interviews that asks about potential self-
incriminating behaviour. Their research reveals
some interesting findings, such as that people
would be more likely to tell the truth using the
computer rather than a written questionnaire or
face-to-face interview. Most users also believe
that their answers are more secure with a com-
puter.
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Research conducted by Gerbert et al (1997), on
using multimedia interview systems to assess a
patient’s HIV risk shows that one of the benefits
of using a multimedia interview system is that
researchers could experiment with the effective-
ness of different interview styles. Their research
shows that a warm communication style elicited
more disclosure of risk behaviours than a neu-
tral style.

3. Domain Background

The aim of this research was to demonstrate that
ESs could be enhanced by multimedia, by devel-
oping an intelligent multimedia interview sys-
tem for psychological assessment. This section
describes the domain background and includes
the factors the domain expert considers for the
assessment and explains how the assessment is
conducted.

To know whether a company has a good psycho-
logical and physical working environment and
if employees are happy to work in the company
is becoming more important. There are cases
where employees sue their employers because
of a poor working environment. The stress
caused by a company can lead to employees’
emotional depression and cause them to resign.
Also, when employees are stressed, their moti-
vation is low and this may jeopardise the com-
pany’s performance. It is essential therefore, to
ensure that a company provides a psycholog-
ically and physically healthy environment for
its employees. Our domain expert developed
special expertise to identify an organisation’s
problems. The assessment is conducted through
staff interviews and observation. The assessing
process mainly consists of two parts:

1. Observation - The expert walks around the
company, observes how the staff work, and
assesses the physical working environment;

2. Interview - The expert interviews employ-
ees who are randomly selected, but who are
representatives of different levels within the
company.

The observation and interviews are mainly con-

cerned with the following four areas:

1. Decision making, such as: organisational
structure, lines of communication - inter-
nal/external, participation/responsibility,
visibility, complaints procedures

2. Levels of interpersonal contact, such as:
working hours, social events, corporate iden-
tity

3. Environment, such as: spatial layout, colour
schemes, decoration, ventilation, heating,
lighting

4. Health, such as: accidents & illness, nutri-
tion, exercise, seating, VDU policy, smoking
policy

During the expert consultant process, he needs
to spend at least a whole day in the company
where most of the time is spent interviewing
different members of staff and observing, and
checking around the site. The process is de-
scribed as very time consuming, especially the
interview process. Since he uses similar ques-
tions and the same interview strategy in each
interview, he believes that if a computer sys-
tem could conduct interviews, the time for the
assessment process could then be reduced sub-
stantially. There are also other benefits for us-
ing electronic interviewing which are discussed
later in the conclusion of this paper.

Considering the application, the system IMIS
should possess human interview intelligence as
well as amultimedia interface for effective com-
munication between the system and the users
(interviewees in this case). Why does the sys-
tem need to be intelligent? When the psycholo-
gist interviews employees the questions are not
fixed as in a normal questionnaire survey. The
interviewees’ responses will direct the inter-
viewer to stop questioning or to trigger follow-
up questions. Therefore the computer needs to
have knowledge about which set of follow-up
questions should be asked if certain answers are
given.

Why does the system need to be multimedia? A
multimedia presentation is closer to the nature
of human interviewing. The interviewees are
normally manual workers and may be reluctant
to read, or have difficulty in reading text-based
information and questions. With multimedia,
questions can be asked by voice while a picture
of the interviewer asking questions appears on
the screen. So, voice or video-aided questioning
has the persuasive, instructive, and attention-
grabbing nature of normal communication and
this function may make interviewees feel more
engaged and comfortable when the computer
can "talk" to them.
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The system is considered technically feasible

for the following reasons:

e The availability of the domain expert. The
expert was involved in this project and will-
ing to contribute and co-operate.

e The expert was able to define the diagnostic
procedures, questions used and questioning
techniques implemented.

e The integration of Multimedia and ES tech-
niques makes it possible to conduct voice and
video-aided questioning.

4. System Development

The development process involved several dif-
ferent stages starting from defining the pro-
totype objectives, representing the knowledge
elicited from the domain expert, designing the
system architecture, selecting a development
tool, programming the prototype and evaluat-
ing the prototype system.

4.1. Knowledge Acquisition and
Representation

Knowledge acquisition is regarded as the bottle-
neck of developing any expert system. This bot-
tleneck is mainly caused by communication dif-
ficulties between the knowledge engineer (KE)
and the expert, the inability of the expert to de-
scribe expertise, and the inability of the KE to
capture expertise (Liebowitz 1996). The most
commonly used form of knowledge acquisition
method is face-to- face interview analysis (Tur-
ban 1995) and this was the method used in this
project to elicit the necessary knowledge from
the domain expert. One of the authors acted
as the knowledge engineer and once she had
gained sufficient domain knowledge, she was
able to construct formal and structured inter-
views. The knowledge engineer used diagrams
to represent the expert’s decision rules and a
process of continuous feedback was used to en-
sure the knowledge had been correctly repre-
sented. This process not only helped the KE to
represent the domain knowledge correctly, but
also helped the expert to clarify the reasoning
process. The knowledge acquisition process
was completed before the system was built. All
knowledge needed had been analysed and repre-
sented in production rules in a rule base and this
was used to control the interview process. The

follow-up questions were triggered, based on
the interviewee’s answer to the previous ques-
tions.

4.2. Software Selection

As this technology synergy is still in the early
stages, a number of researchers have noted the
lack of software for integrating multimedia and
ES and pointed out that better tools are needed
to develop the linkage between the two tech-
nologies (Fuerst et al. 1995). At the moment,
developers can only choose either multimedia
authoring tools or ES development tools. For
this project, the authors tried some software
with good multimedia functions, but found it
difficult to build a knowledge base in the form
required. Most intelligent multimedia systems,
reported in literature, have used ES tools to build
the knowledge base and the multimedia is inte-
grated by using programming language such as
C/C++ (Ragusa 1996).

Two important criteria were used in selecting
development tools for IMIS: 1. The ability to
develop a rule-base knowledge base; 2. The
ability to implement a multimedia user inter-
face. An object oriented ES development tool
was chosen because it served both requirements.
Although this software has certain limitations,
it has basically achieved a satisfactory result for
prototyping purposes.

The object-oriented features of the chosen soft-
ware make it easier to write, maintain, reuse
and extend functions. It has classes, instances,
methods, inheritance, facets reference types,
and class libraries. It has an open architecture
to support add-on objects, several of which are
supplied. These libraries of objects support the
latest modern Windows functionality: video,
sound, Object DataBase Controller (ODBC) ac-
cess, sliders, gauges, help systems, new display
controls and planning /resource scheduling ser-
vices. It can access different databases and
servers, both locally and remotely. This in-
cludes standard SQL-based access to ODBC.
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Fig. 1. The system architecture of IMIS.

4.3. The System Architecture

The IMIS system consists of five components:
question base; knowledge base; media base;
database, and database analyser. Figure 1 shows
the basic system architecture of IMIS.

User interface is an interface between the user
and the computer system. It is a window based
application where a mouse and keyboard are
used to navigate through displays and to answer
questions.

Question Base contains all the necessary ques-
tions that could be asked by the domain expert.
The question base was divided into four differ-
ent sections: organisational decision-making,
levels of interpersonal contact, working envi-
ronment and health. Each section is further
divided into subsections based on the domain
expert’s assessment knowledge. This type of
structure also makes it easier to add, delete, or
modify questions in the question base.

Media Base contains visual and audio sets for
questions, help and explanations. The IMIS
system has three information presentation and
questioning functions: text-based information,

voice and video aided questioning and explana-
tions. Users have options in selecting different
media according to their preference.

Database is MS Excel-based and is used for
storing the answers the respondents give during
the interview. All the information of a single
respondent is stored in a single row field. The
maximum number of responses, in the reported
system, is limited to 200, but the limit can be in-
creased or decreased. System settings of IMIS
are also stored in MS Excel.

Knowledge Base has production rules for
selecting questions, an inference engine for
triggering different actions based on users’
responses and the knowledge for analysing data
and generating a company profile and recom-
mendations for future improvement. The knowl-
edge base is partly integrated into the question
base, media base and database. This makes im-
plementation easier and access faster.

Database Analyser contains the analytical tools
used by the expert for data processing and result
generation. Using the knowledge base and the
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data analyser, the company profile can be gen-
erated automatically. The database analyser is
still in the process of completion.

4.4. ES and Multimedia Integration Model

There have been several proposed structures for
integrating ES and multimedia, these include a
framework model (Narasimhalu, 1994) and in-
tegration models (Ragusa 1994a and 1994b).
Narasimhalu’s framework is divided into six
major modules. These are: metaknowledge
base; application knowledge base; inference
engine; visualisation engine; media integra-
tion/decomposition; and 1/O interface. Ra-
gusa’s integration models include: stand alone,
transitional, loose coupling, tight coupling and
full integration.

From a technical perspective, the development
tool used in this project is closest to full inte-
gration model as proposed by Ragusa (1994b).
It also possesses features similar to both loose
coupling and tight coupling. It has most aspects
of full integration because, after the informa-
tion needed is retrieved from the database, the
information can be stored in objects and used
in a co-operative way. Multimedia is embedded
into the tool and can be used as an object to per-
form a number of desired actions. Some of the
loose coupling features are applied, as the de-
velopment tool uses external databases to store
the information. It also needs an external file
to hold set-up information, as it is not possible
to change the values of the objects permanently
during the run-time. Tight coupling is possible
because other Windows compatible programs
can call the program created by the develop-
ment tool or be called by it to perform desired
actions. From a user perspective, the integra-
tion orientation is ES supported by multimedia
as described by Ragusa (1994b).

4.5. User Interface Design

The IMIS serves two types of users: the system
users (interviewees) and the expert users (psy-
chologists in this case). The interviewees use
this computerised system to answer the ques-
tions which would otherwise be asked face-to-
face by the psychologist. The expert user is the
domain expert (psychologist) who, at the end of
the staff interview, can use the results collected

by IMIS to provide a final report on a company’s
situation.

The design of the interface involved a number

of considerations:

e case of use

e minimising mouse movement, as alarge num-
ber of questions need to be answered

e easy to understand the text provided, such as
help, explanation and error messages

e consistent background colours for different
types of displays.

The user interface design was an interactive
process between design, testing and redesign.
Several colleagues were consulted during this
stage in order to select the appropriate inter-
face features. There are basically 4 major types
of screens in IMIS: question displays, system
setting displays, IMIS-menu displays and help
displays. Figure 2 shows a sample screen of
question display.

4.6. Multimedia Development

Sound files were created during development
and stored in digital mode on the hard disk.
As an interesting sideline, it was found that
the sound quality was improved by speaking
through a paper cone, length 10 cm, attached to
a microphone.

Creating video clips requires the time and co-
operation of the domain expert. A complete set
of video files, using the domain expert were
not created for this initial stage, as his time
was limited. To demonstrate that the system
could easily implement this function some sam-
ple video clips were used. This demonstrated
an improved user interface and multimedia per-
formance. Video files do require very large
amounts of storage space and the hardware ca-
pacity may limit the use of large numbers of
video files.

Animation could be used to make the system
more user-friendly and attractive, but its role in
IMIS was limited. The first welcome screen
and some menu screens contain animation to
attract the user’s attention. The lack of libraries
containing appropriate graphics also make it dif-
ficult to create animation. In the chosen devel-
opment tool, pictures are stored into a ’picture’
attribute as bitmap graphic images and then at-
tached to a valuebox. Valuebox is an attribute
that contains the picture object.
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Menu

Fig. 2. A sample screen of interview questions.

5. Initial Evaluation of IMIS

Issues on ES evaluation have been well ad-
dressed in the literature (Berry and Hart 1990,
Davis and Liebowitz 1990, Preece 1990, Rees
1992). Maybury (1994) points out the need
to measure how well intelligent multimedia in-
terfaces will support users. An expert system
would not be complete without thorough evalu-
ation. This is particularly important for IMIS, as
how interviewees feel about being interviewed
by a computer could reveal interesting issues.
More importantly, the evaluation process should
be carried out as the development of the system
progresses.

Since IMIS was built to replace the human in-
terviewer, its success depends not only on the
system’s performance, but also on the intervie-
wee’s perception of using it. It is necessary to
assess the impact of the system to see whether it
will be accepted by them. As the interviewee’s
perception is normally a subjective measure, it
would be very difficult to compare the expert in-
terview and the computer interview by using ob-
jective measures. Several researchers have con-
ducted user evaluation using questionnaires and
interviews (Davis and Liebowitz 1990, Preece

1990, Rees 1991, 1992). This type of evalua-
tion was used to obtain the users’ opinions on
the system’s usability. They were asked to eval-
uate the system’s usability in terms of its ease
of use, user-friendliness and their perception of
the differences between human and computer
interviewing.

Questionnaires on IMIS evaluation were issued
to the users. The questionnaire is divided into
two parts. The first part contains questions
about the user’s background, their previous ex-
perience of using computers, and computerised
interview systems. The second part was de-
signed to survey the user’s opinion on comput-
erised interview systems in general and the use
of IMIS in particular. Ten users were used to
test the system, most of these were university
students. The evaluation aimed to test the sys-
tem quality, such as the ease of use, the quality
of the multimedia elements, the help functions,
etc., as well as the users’ attitudes towards using
a computerised interview. The survey results
showed that most of users were satisfied with
the system quality. Only two of them felt that
they had some problems while answering ques-
tions and this related to the system not running
smoothly enough because of the waiting time
for loading video files. This weakness could
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Do you think that a computerised interview is
superior when compared to other interview
methods (e.g. paper-based or face-to-face
interviews)?

1. Yes 40%
2. No 30%
3. It makes no difference. 30%
Given the choice of a face-to-face interview or

a computerised one, which do you think would

give you MORE PRIVACY whilst you are
answering questions? 10%
1. Face-to-face interview 70%
2. Computerised interview 20%
3. It makes no difference.

Given the choice of a face-to-face interview or

a computerised one, which do you think would

give you MORE PRIVACY after you have
answered questions? 10%
1. Face-to-face interview 80%
2. Computerised interview 10%

3. It makes no difference.

% (n=10)

e - PP SSRA— SRR—

Which interview method would encourage

people to be more truthful whilst being
interviewed?

1. Computerised interview 70%
2. Face-to-face interview 10%
3. It makes no difference. 20%
After using the system, what is your
overall experience of a computerised
interview?

I Very positive 20%
2. Positive 70%
3. Negative 10%
4. Very negative 0%
5. Do not know. 0%
After your experience with the system,
would you be more or less willing to be
interviewed by a computer in the future? 80%

1. More willing 0%
2. Less willing 20%
3. Nodifference.

Table 1. A sample of the survey results on users’ attitude towards using a computerised interview

be overcome in the future with a much faster
computer. Nine indicated that they preferred to
use text and audio when being interviewed by
IMIS. Overall, 90% had a positive (7 users) or
very positive attitudes (2 users) towards using
IMIS, while only one had some reservations.

The most interesting findings from the initial
system evaluation were people’s attitude to-
wards using computerised interviews. Table 1
shows a sample of the results after the users had
tried the system. As you can see from the table
1, when asked about their general opinions to-
wards computerised interview comparing with
face-to-face or paper-and-pencil interview, most
indicated that computerised interviews are su-
perior to the other two interview methods in
terms of privacy and truthfulness. At the end,
eight expressed that they were more willing to
be interviewed by a computer and two felt that
it made no difference at all. This initial evalu-
ation provided encouraging results and a more
formal evaluation is intended for the future.

6. Conclusions

Literature surveys have shown that limited re-
search has been undertaken in the area of mul-
timedia intelligent systems for interactive inter-
views. The systems reported have been devel-

oped mostly in the medical domain. They ei-
ther use a knowledge base to represent questions
without using a multimedia interface, or have an
audio function to question interviewees without
using an intelligent questioning process.

This research demonstrated that the use of an

intelligent multimedia interview system can:

o Save the expert’s time: If a computer could
do most of the interviewing, the expert could
concentrate on the observation. It is esti-
mated that, if using a computerised interview
system, the time saving could be as high as
60 percent of the total time spent for consul-
tation.

e Analyse the survey results easily. The data
collected during the interview is stored in the
database and can be easily analysed by the
system built-in database analyser. In a face-
to-face interview an expert has to make notes
and analyse these immediately afterwards.

It also has some benefits that a face-to-face in-

terview lacks:

e A computerised interview system can be a
useful tool for anonymous interviews in cases
where people are reluctant to have a face-to-
face interview.

o It can eliminate the personal bias. The
computerised interview system will not be
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affected by environment, emotions, inter-
viewees’ personal styles, and their personal
prejudice attitudes.

e It is more attractive and appealing to inter-
viewees.

ES and multimedia integration is still in its in-
fancy. Many potential application areas have
not yet been fully identified. The research de-
scribed in this paper aims to explore the feasibil-
ity of integrating ES and multimedia technolo-
gies and demonstrate the advantages of using
an intelligent interactive interview system. Al-
though the application domain of the developed
system is Psychological Assessment, the pro-
posed system architecture is applicable to dif-
ferent types of interviews. The advantages and
difficulties involved in developing such a sys-
tem are identified. The major advantages are the
enhancement of a user interface for ESs and the
improvement of the system functions. However
it is also more difficult to build a multimedia in-
telligent system than traditional text-based ESs
for several reasons. It was found that software
availability, lack of skills by ES developers with
multimedia development and inadequate multi-
media authoring equipment in developing inte-
gration have limited the systems performance.
Certain techniques have been used to overcome
the limitations of the chosen development tool,
such as using EXCEL for system settings and as
an external database for storing interview results
These have proved to be effective. The feed-
back from the system evaluation was very en-
couraging. Most users felt that a computerised
interview could reduce bias, provide more pri-
vacy, encourage more truthful answers and was
easy to conduct. Mostindicated that they would
like to take a computerised interview rather than
a face-to-face or paper-and-pencil interview in
the future.

Although the chosen development tool served
the purpose of developing the prototype system,
the authors are still not satisfied with using ES
tools to build multimedia interfaces. There is a
need for better software to support the multime-
dia authoring as well as designing the knowl-
edge base.
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