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The HERCULE system was developed to provide a tool to end-users and programmers to improve the feedback

provided by component-based applications.

This document will report on the results of an investigation

into the extension of this system to allow users to help each other in their use of particular applications —
in other words investigate the feasability of extending the functionality of HERCULE to being a peer-help system.
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1 Introduction

The HERCULE system was developed to augment the
feedback provided to users in component-based sys-
tems (CBSs) [26]. HERCULE tracks the actions of a
user, keeps track of calls to the middleware layer, links
the two together and provides a console which allows
the user to query past actions, get explanations for
past system actions, and gives an indication of the
performance of the system. The HERCULE console
is dynamically extensible. It allows a programmer
to identify a new user need, code a new HERCULE
feedback component, and dynamically insert it into a
particular user’s HERCULE tool. With HERCULE one
can also update explanations long after implementa-
tion of software, thus facilitating post-implementation
tailoring of error-messages. HERCULE basically pro-
vides a visualisation of the user’s interaction with a
component-based application during a particular ses-
sion.

HERCULE, in addition to being an end-user tool,
is also a programmer and system-support tool — in-
cluding special feedback components for each of these
users. The programmer tool gives detailed imforma-
tion about calls to the middle tier, including param-
eter values, return values and time taken for the re-
mote method invocation. The system support feed-
back component displays a histogram of system per-
formance to assist system support persons in diagnos-
ing an overloaded server or network.

Various extensions to the tool have been envisaged
— including:

1. storing the history of a session so that a user can
consult it later.

2. keeping track of user actions for security purposes.

3. using it to carry out usability tests — keeping
track of places where users have difficulties with
the interface.

4. linking up a group of HERCULE users together
so that they can consult one another if they have
problems with an application.

For the purposes of this study the latter was chosen
for investigation — others will be pursued later.

2 Peer Help

Users generally get help from one or more of the fol-
lowing sources:

e paper manuals (Since the current trend is to pro-
vide most of the documentation online [25] instead
of providing paper-based manuals, paper manuals
are very seldom seen nowadays.);

e online documentation (including documentation
published on the Internet);

e other users;
e system support.

Application developers seem to think that these
sources of assistance will be consulted in the order
given — hence their almost-exclusive reliance on on-
line help to provide user assistance. This is a vain
hope, since research into the use of paper-based man-
uals has already established that users tend not to
read manuals, wanting rather to find out for them-
selves how the system works [8]. However, online help
is certainly easier to consult than paper manuals be-
cause one can use search tools to find particular terms,



but in spite of this experience suggests that users still
tend to prefer to find out for themselves than consult
manuals.

It is obvious to anyone involved in system support
that users often do not understand how to use their
systems properly and how to recover from errors. This
attests to the failure of online documentation in pro-
viding the type of help that the user needs. Online
help systems tend to provide a system index of facil-
ities, and this is often less than adequate. The users
sometimes need help in extricating themselves from
an undesirable application state and online help is not
geared to this need — it takes no account of context.
Fach et al. [12] argues for the improvement in online
help by considering the user’s task and environment.

Since the users cannot get the help they require
from online documentation they will revert to asking
other users or system support. In order to gauge the
nature of the relationship between users and system
support a survey was undertaken into the relationship
between users and system support at the University of
South Africa. A number of system support personnel
were interviewed and the following perceptions were
verbalised:

e Users were perceived to be lazy and unwilling to
learn about systems themselves. They became
overdependent on support software and contacted
them for trivial problems that could have been
solved by the use of online help systems. This
caused an increased demand for their services for
trivial problems, which meant they could not give
the level of service they should have given for se-
rious problems.

e Users needed to be trained in the use of various
software but would not take the time to attend
courses when these were offered.

e Users often became abusive and blamed support
staff for their problems. Support groups took
steps to protect themselves from such abuse by
measures such as the recording of phone calls.

e Users often reported problems due to a lack of
expertise.

e Users often forgot their passwords or were lax
about choosing good passwords and about pro-
tecting them. This caused support staff a lot of ex-
tra work which they almost resented even though
they were fairly resigned to the likelihood of such
occurrences.

e Some users were never satisfied despite the best
efforts of the support staff.

e There was an appreciable percentage of false
alarms — problems reported that were not really
problems. This wasted support staff time.

Users, on the other hand, had the following percep-
tions about support staff:

e They were perceived to be rude, unhelpful and
supercilious.

e They often broke more than they fixed when they
came to install or repair software. (One feels that
the support staff often get the blame for the in-
herent instability of Windows since many of the
people interviewed were not technophiles. )

e They treated users as if they were stupid when
they themselves did not understand what the user
wanted.

e They did not keep up to date with the latest
patches and virus software and users consequently
had problems on their machines.

e They had no conception of the user’s problems.
They did not understand the urgency of deadlines
or the need to maintain backups of user data be-
fore wiping hard drives and reinstalling software.

e Users were annoyed that a different person was
often sent each time to deal with persistent prob-
lems so that each person did not benefit from the
previous person’s experience.

The prevailing complaint was that “System Support
are really useless”. There is obviously a breakdown in
communication and trust between users and the sup-
port staff, and such a breakdown is counter-productive
in any organisation where two groups of people need to
interact and cooperate for the common good. Users’
inherent mistrust of support staff makes things diffi-
cult for both givers and the recipients of assistance.

Solving this problem is not going to be simple be-
cause people’s attitudes are involved, and these do
not change easily or quickly. One way to alleviate this
problem seemed to be to reduce the number of unnec-
essary calls to system support which were caused by
a lack of expertise. This could be made possible by
enabling users to to ask another user — someone they
know and trust — rather than a person from the sys-
tem support section. There are obvious problems in
locating someone to help with a specific problem —
especially if you are working within a non-technical
environment. Thus any tool which attempts to sup-
port peer-help in a large organisation should facilitate
it across departments. If it works it could contribute
to the overall health of the organisation because it
could strengthen inter-departmental ties.

Even if one could provide users with such a tool,
there is going to be an obvious difficulty in finding
the one person with the knowledge and skills to as-
sist you. McDonald and Ackerman [20] carried out a
study of search and locate mechanisms used by peo-
ple to locate expertise within an organisation. These



mechanisms are highly refined and successful and of-
ten involve someone within the department who has
a good knowledge of everyone’s skills and interests.
Such mechanisms can be extremely time-consuming.
One of the first challenges for such a tool would there-
fore be the recording and supplying of information
about such skills and interests.

Hellman [15] discusses the needs of employees in
organsations. She notes that one needs to consider
the needs of the new employee. Any organisation is
a mystery to the new employee and it takes time to
understand structures and modes of operation. It can
take days to find the right person to ask for specific
services or information or to understand the division
of labour even within a particular department. Even
long-serving employees sometimes battle to keep track
of changing dynamics in an organisation.

The purpose of this investigation is to deter-
mine whether users can be assisted by providing a
computer-assisted peer-help system which would be
used by users all over an organisation, and which
would not necessarily be supported by the official sys-
tem support team.

From a technical perspective it would be a rel-
atively simply extension to the HERCULE system to
allow users to communicate with each other to ask
for assistance. Schemes for facilitating communica-
tion between computer users abound — including such
software as NetMeeting and V-Chat [30]. The advan-
tage of using HERCULE is that it would be possible
for the person offering assistance to gain access to a
history of the user’s previous interaction with an ap-
plication which would help him or her to gain context
and thus ease the process.

The following section reports on the literature con-
sulted to determine the viability of such a scheme.

3 Feasibility Study

The advent of the personal computer has tended to
reduce social interaction in the office [31]. This is
not surprising because although there is potential for
many more people to interact with each other than
was previously the case it tends to reduce rather than
increase interaction. People tend to sit behind their
computer screens and work, and find interruptions ex-
tremely disruptive. Computer users utilise their entire
working memory to keep track of their interaction with
a computer. They build up a mental model of any
particular application’s state. An interruption causes
this mental model to collapse and resuming work after
an interruption is costly in terms of time and possible
errors made after the interruption [27]. The obvious
result of this is that less informal interaction takes
place between office workers.

Since workers no longer interact face-to-face, is it
not possible that they will interact via the computer?

The incredible popularity of email makes such inter-
action simple and accessible. However, one finds that
email interaction is often misunderstood and people do
not use it to its full potential for a variety of reasons
[9]. One of the factors contributing to this difficulty
with email could be that the mode of interaction is so
impoverished. Face-to-face interaction is rich and in-
tuitive whereas computer-based interaction currently
takes place mostly by means of the typed word. In
some cases an audio channel or a video channel is also
used but this tends to be the exception rather than
the rule.

The Internet is the ultimate information source
and offers countless opportunities and unlimited po-
tential for connecting people who would previously
not ever meet [19, 33]. Schofield reports on a scheme
whereby skilled computer users help less-skilled users
— via email — without any fees being expected
[29]. O’Neill and Gomez introduce the CompuMen-
tor scheme where subject experts assist students with
subject matter online [23]. These examples show that
altruistic computer users will give of their time and
skills to people they have never met — and that the
Internet fosters this.

A big advantage of Computer-Mediated Commu-
nication (CMC) is that it has the potential for break-
ing down previously impervious barriers in society
[32]. Wellman argues that one reason for this type
of anonymous assistance could be that the giver of
assistance does not feel personal risk in participating
— unlike one would feel in inter-personal meetings.
It seems that humans are prepared to assist others if
their own well-being is not threatened.

One distinguishing feature of many examples of
the successful use of CMC is that they take place out-
side of organisations, often between people who have
never met, where people are not in a competitive rela-
tionship and where such assistance is completely vol-
untary. One wonders whether such supportive rela-
tionships can be fostered within organisations.

Some successful uses of CMC within groups have
been reported. Bikson and Eveland [4] find that work
groups using CMC have a higher level of communica-
tion but that it tends to reduce face-to-face and tele-
phonic communication. Wellman [32] also reports pos-
itive results of the use of CMC between densely-knit
on-line groups and finds that such communication be-
tween members of groups can provide mutual support,
with members helping one another. Darses et al. [10]
gives details of a CMC system developed to facilitate
assistance by a group leader to other members of a
group. This is evidently beneficial to the recipients of
the assistance, as well as to the giver, since the giver
in this case is the supervisor and thus responsible for
the work being done properly.

However, it might be necessary for participants
to have a pre-established relationship before they can
reap the advantages of CMC. Carley and Wendt [6]



note that scientific collaboration can often only pros-
per when preceded by an initial period of physical
proximity. Pickering and King [24] did research into
the role of CMC in maintaining weak and strong ties
between researchers. They report that CMC assists
the maintenance of weak ties, but that strong inter-
personal ties generally need frequent and emotionally
intense communication. Such ties are unlikely to be
fostered by CMC.

These successful examples of the use of CMC re-
port on the use thereof within groups of users who
work together on a particular project. They would
communicate anyway — the computer tool merely
adds another asynchronous communication channel.
However, the purpose of my research is to facilitate
communication between members of a large organi-
sation who would not ordinarily have anything to do
with each other for the purpose of mutual assistance.
The examples cited in the previous paragraphs do not
extrapolate to this application of CMC.

Some researchers are not as sanguine about the
potential of CMC for enriching inter-group commu-
nication. Alhstrom et al. [3] find that people pre-
fer to collaborate in meetings and that CMC between
groups of more than six people were not very suc-
cessful. Users tended to rely on audio rather than
textual communication — using the telephone rather
than email. Adding audio to conventional CMC may
not be a panacea. An experiment carried out by Kraut
et al. [18] contrasting communication via audio versus
communication with audio and video found no differ-
ence between the two mechanisms with respect to the
success of the communication. They did note that the
manner of communication was affected by the mech-
anism used.

Some means of augmenting CMC communication
channels have been attempted. Karsenty [17] dis-
cusses a scheme for making users aware of other users
by displaying photos of the currently present users.
A similar argument for making users aware of each
other is reported by Ackerman and Starr [1]. Brave et
al. [5] report on the development of a shared physical
space between users which seems to be promising —
providing a sort of tangible telephone to enable hap-
tic interpersonal communication. The slowness of the
uptake of such innovative schemes suggests that the
impoverishment of CMC with respect to communica-
tion channels is not the primary reason for its apparent
inability to realise its obvious potential.

When inter-organisational peer-help systems are
considered one has to consider not only the above-
mentioned generic CMC problems, but also problems
specific to peer-help facilitated by CMC. Whereas I
have already mentioned some examples of assistance
offered via email it should be noted that these cannot
be considered to be peer-help. Successful cases tend
to involve a mentor and a “student” — participants
are not at the same level, and not in the same organ-

isation. Rogers [28] finds that organisations with an
inherently competitive culture did not engender coop-
eration amongst employees. Introducing a computer-
based tool to engender peer-help systems will hardly
change such competitive attitudes within an organisa-
tion.

The cost to the users providing help to peers could
be too great and, especially in a competitive culture,
the help given could damage their own career. The
purveyors of computer-supported peer-help systems
sometimes forget about pervasive organisational pro-
cesses, such as those which sustain power [21]. For
such a peer-help system to work, one would have
to overcome organisational and managerial problems,
and not be concerned about the technological issues
until such issues have been resolved [16]. It is no good
providing a technological solution to a social and or-
ganisational problem.

Perhaps a reason for the failure of peer-help sys-
tems could be found in a paper published by Grudin
[14] which looked at the issue of technologies in which
one person did work for which another person would
reap the benefits. This was coined by Norman [21] as
Grudin’s Law:

“When those who benefit are not those who
do the work, then the technology is likely to
fail, or, at least, be subverted.”

Even if the organisational and social problems could
be overcome, there are some tricky technical problems
which also need to be overcome. The following have
been identified [13, 2, 11, 22]:

1. How does one enable users to share context?

2. How can a shared understanding of information
be facilitated?

3. Users have different roles and goals. Ackerman
notes that conflict can be as important as coop-
eration in resolving issues. How does one resolve
and handle conflict situations?

4. How can we facilitate awareness of another per-
son’s queries, how can users indicate a willingness
to assist others?

5. What are the incentives? On the one hand peo-
ple may be prepared to help if they form part of
a group but on the other hand people’s natural
competitiveness may prevent them from assisting
others. There may be trade-offs or the possiblility
of future reciprocity — how does one make this
explicit or make users aware of the possibilities?
Managers and workers often do not share incen-
tives and reward structures.

6. How do we form a critical mass of participants?
CSCW requires an initial buy-in from a group of
people. One has to overcome initial cynicism and
mistrust.



7. How do you cope with coordination breakdowns?

8. How does one allow the group to adapt the system
to their particular needs?

9. How does one ensure ease of use?

10. How does one handle large amounts of informa-
tion?

Upon due consideration of all the published literature
and the findings of eminent researchers it was decided
not to pursue the use of HERCULE to foster peer help.
Using HERCULE for this purpose would be like using a
spanner to hammer in a nail. It is simply not the right
tool for the job. The helpful and successful peer-help
system would have to be tailor-made for the purpose
and not be an optional extra of an existing system,
the way it would be with HERCULE.

4 Conclusion

The conclusion reached by this report is that the ex-
tension of the HERCULE system to incoporating peer
help facilites would be a fruitless exercise. It is dis-
appointing to publish a report which concludes that
an idea is untenable. It is, however, far better to
reach this conclusion based on the findings of other
researchers than to duplicate their work by develop-
ing software which is doomed to failure.
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