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Preface

The Workshop

Human Centred Technology covers a wide range of interests within which common research ques-

tions are considered from differing perspectives. The aim of this workshop is to bring together people

with this common interest, and to provide students who are researching into related issues with an op-

portunity to present and discuss their work with other students and members of the HCT group.

The Sussex HCT group

The Sussex Human-Centred Technology group comprises faculty, research fellows and graduate

students from COGS and other schools, interested in research on the design, implementation, and use of

human-centred technologies. In particular, its main objectives are:

� to develop frameworks for understanding how people interact with and communicate through

technology,

� to apply this understanding to develop and support innovati







People

Day 1 speaker : Lydia Plowman

Narrative is fundamental to the ways we make sense of texts of all kinds because it provides structure

and coherence, but it is difficult to see how this works in the context of multimedia interactive learning

environments (MILEs). We tested our hypotheses about the form and function of narrative in MILEs by

developing three versions of material on CD-ROM with different narrative structures. I shall describe

using it with groups of students, the impact of the different versions on learner behaviour, and how the

concepts of narrative guidance and narrative construction apply to the design of MILEs.

Day 2 Session 1 speaker : Charles Crook

I started as an experimental psychologist (as PhD student in Cambridge), then turned to develop-

mental matters (at Brown and Strathclude universities) and then towards my current basic interest in

how cognitive development is mediated by social processes (Durham and Loughborough). This has

developed into a specialised interest in how computers enter into that interpersonal arena. That has
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Virtual Hospital Round:

A Cognitive Tool for Clinical Teaching

Zahra Al-Rawahi
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University of Sussex

Brighton

BN1 9QH

This paper will investigate the use of an intelligent tutoring system to overcome problems with

clinical teaching. Although, there are a number of medical diagnosis expert systems which have been

designed to help medical students and medical practitioners in deciding about diagnosis, little of these

systems studied students difficulties with clinical diagnosis . This research investigated some of these

problems such as: the anchoring problem, forcing the diagnosis and endless enquiry.

Whilst a number of systems have been developed based on a cognitive apprenticeship approach,
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for processes of computer-supported collaborative learning. At this early stage of my project (which

takes place from 1998 to 2001) I’m still using the term ’distance education’ even though I’m not sure if

it is the right label to indicate this kind of learning. Other labels such as ’online education’ or ’flexible

learning’ could be more appropriate, and this is a question that I later in my project will address closer.

3



HCT Workshop ’98 Proceedings

School of Cognitive & Computing Sciences

University of Sussex

The LearningTechnology Project:

Re-definingeducational opportunity in the digital age

Paul Ardern and Rod Paley

Learning Technology, a joint project to be launched by the Institute of Economic Affairs and DE-

MOS, aims to kick-start a radical re-think of education policy. As the world becomes networked and the

computer becomes an everyday tool in our lives, the idea of the empowered learner is becoming a real-
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The LaughingPC: How a computer based instruction programme

usesriddlesto help children’sreadingcomprehension

John Bradwell and Mary Ulicsak

Overview Corny jokes used as a teaching aid can quickly improve a child’s reading comprehension

age by focussing the child on the double meanings within joke sentences (Yuill,1996). Based upon

Yuill’s research a computer based instruction (CBI) package has been developed. As much of the raising

of awareness that a piece of text can have two meanings occurs not through practise, but by discussion

of the possible ambiguities, the software is specifically designed for collaborative use. The software

package also overcomes the apparent difficulty in providing individual feedback from group learning.

Introduction



To overcome these problems a computer based instruction (CBI) system, Joke City was developed.

A point of distinction about Joke City is that it is one of the very few pieces of software that is specifically

designed for collaborative use. For example in 1996 Cavalier (1996 cited by Cavalier & Klein 1998, p.5)

observed that only 40 out of 5,984 CBI programs were designed for collaborative use. Joke City involves

pairs of children being presented with jokes in which they have to identify ”the word or words that have

two meanings”. Much of the raising of awareness that a piece of text can have two meanings occurs not

through practise, but by discussion of the possible ambiguities. The results from the pilot study provide

support that CBI incorporating collaborative working can improve reading comprehension (Bradwell

1998).

Whilst Joke City supports research advocating the benefits of peer working, it does raise further

academic and pragmatic considerations. In schools there is now a strong focus on measuring the ben-

efit that an individual child receives from any particular activity. Many CBI programmes, for example

‘Successmaker’ by RM Learning recognise this and produce performance reports (Woods, 1988). This

emphasis on measuring the individual child’s improvement in performance appears to be in conflict with

the apparent benefit gained from CBI collaborative working. How can individual feedback be collated

from group working? A feedback system has been developed that can be used to support the teacher by

quantifying individual differences in pupil’s performance from a CBI programme which is designed for

collaborative use.
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and Riddling: The Role of Riddle Appreciation in Understanding and Improving Poor Comprehension

in Children. In C. Cornoldi, & Oakhill, J. (Eds.), Reading Comprehension Difficulties. New Jersey,

Lawrence Erlbaum Associates.
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User modelsfor predictingusability:

Real world validity versusmathematical abstraction

Richard Butterworth

User models hold assumptions about how real users will interact with computers. The PUMA

(Programmable User Model Applications)< htt p : ==www:mdx:ac:uk=puma=> project is investigating

ways in which user models can be employed to *predictively* evaluate the usability of a proposed

interactive device.

Typically usability requirements are decided at the beginning of a design cycle, but the designed

system cannot be tested for usability until after it is built. User models allow for questions of usability

to be addressed of abstract specifications of interactive systems, rather than only of implementations.

We have encoded the planning mechanism implicit in the PUM (Programmable User Model) [Young

et al 1989] tradition of user modelling as a mathematical model (a benefit of doing so is that we have

been forced to disambiguate several issues that were not clear in PUM modelling). The question now is:

given this abstract user model, to what purposes can it be usefully put?

We have found [Blandford et al, 1997] that importing this model wholesale into an interactive

system model results in a model that is operational in nature and is limited to ‘simulations’. ie an analyst

can propose a behaviour trace and then argue whether or not that behaviour trace can be generated by

the model. However more general questions such as ‘can a certain behaviour *never* happen?’ cannot

be answered by simulation approaches.

In contrast [Butterworth et al, 1998] proposed a very abstract model of an interactive system about

which such general questions can be answered by inducting on the structure of the model. However,

to arrive at such an abstract model, many of the cognitive assumptions from the user model are lost to

Occam’s razor or at least become very implicit in the system model.

My talk will lay out and discuss these trade-offs that we have found to be necessary in interactive

system modelling.

References

[Blandford et al. 1997]
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An activity-theoreticanalysisof the failure of a requirementscapture protocol

for a peer-to-peer student support system

John Halloran
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The talk reports on an attempt to produce an Internet-mediated peer-to-peer support system for use

by a cohort of DPhil students on CASE studentships with BT, a new form of activity designed to reduce

isolation and dropout. A requirements capture protocol was used to elicit student needs, but the major

tool, an online questionnaire, elicited only one reply.

The requirements capture paradigm would suggest that the tasks and needs involved were ill-specified

to the extent that there was no interest in the proposed system. I will attempt to theorize the failure of

the requirements protocol in an alternative way, using activity theory (AT). A major tenet of this is that

an activity, here student communication over the Internet, is situated within a network of interlocking





The project will focus on the effects of animation and interactivity on cognitive processing, in-

vestigating learners using diagrams expressing dynamic processes, such as cardiac circulation. To do

this the system needs to know about the users in several ways to enable appropriate design of interactive

educational software, for example; internal representations (mental models) so that the system can be

designed to allow for these as a basis from which to work; the effects on cognition of varying external

representations on the alteration, addition or modification of internal representations, to promote appro-

priate learning to take place; the effects on cognition of varying levels of interactivity with the diagram,

to investigate influences on learning outcomes. We also need understand the nurses’ learning context

and their requirements, their learning tasks, goals and aims.

14





SeniorWeb In the Netherlands, the SeniorWeb community has just started, compared to their

American counterpart. However, also in the Netherlands initiatives are taken to get the SeniorWeb

participants involved in learning to use computers and the Internet. Besides that there are also discussion

lists that can be visited by the participants, and there is also very often a general discussion about a

specific item. A couple of months ago, that discussion was about the national elections, since they were

held in the Netherlands at that time.

From looking at the questions that are being asked by the Xerox Parc Research Group, it becomes

clear that aspects that have to do with learning can both be asked on a technical level (their involvement

with technology, the Internet) and also regarding the ways people behave in online communities. Both

aspects will hold a central position in my research of both communities.

In my presentation I will talk some more about these various ways of learning by showing some

examples and preliminary survey results. I will also introduce one of the research methodologies I

will be using in this case-study, that is discourse analysis. Using this perspective provides me with a

empirically based tool to address the conversations people have when they are online and enables me

to take a better look at their actual communication by looking at the way they themselves refer to for

example the things they value most about the technology and certain aspects of the computer mediated

communication process.

16
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The Development of Electronic Academic Communities:

UsingComputer Mediated Communication to Support Undergraduate

Studies

Heather Matthews

Southampton Institute

This research examines how electronic conferencing might bridge the gap between academics and

undergraduates by facilitating dialogues within an academic community.

Many undergraduates experience few opportunities for intellectual discussion and debate with their

tutors, and many also fail to exercise their critical faculties in argument with their peers. Such dialogues

were traditionally an important part of academic life, a demonstration of critical spirit, of what ”being”

academic involved. Academic discourse provides opportunities for ”legitimate peripheral participation”,

leading to an understanding of the ”culture of practice” (Lave and Wenger ,1991)

Practical reasons for reductions in academic discourse include, staff having less flexibility within

their timetables, fewer physical spaces available for unscheduled meetings, students having family or

paid work commitments. Computer mediated communication (CMC) offers a potential solution to over-

come these practical barriers to communication. Access to a
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DevelopingSustainable Community Networks:

A personal, social, economic, and political challenge

Colin Millar

Community Networks represent the geographical localisation of Internet technologies allied with

existing telecommunications services. The aim is to expand the benefits of computer-mediated com-

munications and information systems to the majority of the population by making the content and the

transactions relevant to meeting ordinary daily needs.

Despite globalisation, the expansion of virtual worlds and increased travel, we will remain rooted

- living and working in a defined geographical location typically of 10 - 20km radius. It is estimated

that by 2005, 60 % of UK households will be on-line. Why? What will they use the technological

capabilities for? The challenge is to encourage participative design with current and future users such

that local social and economic benefits are achieved. Such changes to the means of doing business and

delivering life-support services in a place-based community will have a profound influence over local

governance and local trade. The social aspects of technical, individual or economic exclusion are crucial.

In this presentation I will indicate what BT is doing in this field, and provide examples in the UK and

Europe of exciting examples of Community Networks in action.
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Community storytellingusinghypermedia

Clodagh Miskelly

Computer Studiesand Mathematics

University of West of England

The True Stories Project is exploring how communities might make use of hypermedia technology

to represent themselves. We are interested in how groups engage with the technology for their own

purposekelly



� Group work is impractical on one PC. Most group work was mapped out on flipcharts and posted
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How the propertiesof the communication medium affect cooperation:

Pilot-controller mutual awareness

Marco Palmonari
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The aim of my presentation is to provide a real scenario describing how the access to the commu-

nication among controllers and pilots taking place through the radio channel allows every pilots to:

� build-up a model of the current air traffic and of the controller’s workload (mutual awareness);

� use this information to cooperate with the controller in assuring an effective and safe traffic man-

agement.

In general, the scenario shows how the properties of the communication media, by supporting coop-

eration, that is the local redefinition of the roles and the mutual help, can enhance the effectiveness and

the safety of the whole system.

References
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user. The second objective is the development of a suitable method to provide guidance to a developer

in devising and applying suitable graphical representations.

It is hoped that the combination of both the toolset and the method will provide a suitable bridge

by which the developer and user can communicate more effectively, and hopefully bring about more

confidence into software development.
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The Colleague in the Machine:

ElectronicCommerce and Organisational Learningin the Insurance Industry

Gordon Rae



3. Should the design of communication technology reflect culture?

Yes, it should. I can, if you like, talk about the evidence that communications technologies are not

cold, cueless neutral environments, and that users will detect social cues and apply meanings to

them which will affect task performance and satisfaction with outcomes.

4. Does technology design dictate communication patterns?

Yes; more specifically, it dictates where communication will break down and how easy users will

find recovering a breakdown.

I can illustrate each of these questions with cases drawn from the literature and my own consultancy

work and also offer some methodological pointers to how problems can be overcome.

28
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People that aren’t goingto talk
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Supported by Consejo Nacional de Ciencia y Tecnologia (CONACYT), Mexico

My research is in the area of Learning Companion Systems(LCS). An LCS is a variation of an Intel-

ligent Tutoring System (ITS) where besides the tutor and the student a third agent is added: a Learning

Companion (LC). The role of the LC is to be a peer for the human student and help her as another stu-

dent would do. For example, the companion could be a role model, both students could collaborate and

compete as equals, the companion could be an student of the human student, the companion could be a

source of advice, etc. LCSs are relatively new systems so there are many questions to be answered. In
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An experiment workbench to study software reuse

froma cognitive perspective

Fabrice Retkowsky
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Software reuse is a promising programming technique that is supported by many technological

developments, and different theories compete as to how code reuse should be assisted by a computer

tool.
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The Community and Technology

Jon Rimmer
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This paper discusses some of the most important technologies that have been introduced to and used

by the community over the last few centuries (from the printing press to computer networks). This

interaction between the community and technology shapes its subsequent evolution; however, predicting

the consequential impact of a new technology is an extremely complex problem.

Technology usually has two types of effect, the first level is the economic implications or efficiency

gains, and the second is the social effects once the technology is in use. Forecasting the direct costs

can be hard enough, but understanding how the technology will interact with on going routine practices

and policies is even more difficult. It is the social human element that makes prediction so problematic.

By paying attention to this complex element, it is hoped that a better technology can be designed and

appropriately introduced.

A recent technology that has, and continues to have, an impact on the community is the increas-

ing use of computer networks. Networked applications are increasingly permeating our lives, and yet

applications are rarely designed to take account for being networked. When the network breaks down

the user is not helped in selecting the appropriate recovery action, which often leads to frustration and

inefficient use of network resources.

The current research project at the University of Sussex looking at these issues is EMMANATE

(Exploring Mental Models for Application in Networking Applications, Telephony and Environments).

Users’ mental models and representations of networks and related technology are being investigated in

order to build a taxonomy of key concepts used in formulating such models. These results can be used

to inform better design of interfaces and to ensure that the gulf between the models used by network

service providers and end users (customers) is bridged.
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3. identify when a learner is not participating in the group activity during the case study solution

process;

4. identify when the group exceeds the time limits of on-line collaborative work in each step.
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MediatingMeta-Cognitive Conflictsin a Collaborative Problem-Solving

Situation

Patricia Cabral de Azevedo Restelli Tedesco
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Computer Based LearningUnit University of Leeds
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The technological advances seen in the last two decades have brought a change of paradigm in

Computer Science, which has also been reflected in AI-ED systems. From an emphasis on the individual,

as a way of providing better usability systems, we have now passed on to focus on building Collaborative

Environments (Paiva 1997). This has raised the issue of communication among the peers - fundamental

to make collaboration possible. According to (Easterbrook et al. 1992) an immediate consequence of

this is the potential for conflicts. When considering a group



In order to achieve this goal, the following issues will be considered:

1. model of the negotiation process - here we have a computational model of Meta-Cognitive Con-

flicts;

2. model of the dialogue - using a dialogue game approach;

3. model of the group - which is based on the individual models of the learners, and consists of group

beliefs, misconceptions, goals, differences and social roles; and

4. model of the task to enable the system to make useful interventions.
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A Human-Centred RecyclingSupport Tool

Julie Waplington

Traditional approaches to technology design have commonly produced systems which fail to ade-

quately support the mental processes of the user or assist his work activities, resulting in user dissatis-

faction and alienation from the technology.








