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Abstract. Many papers have been published about real-time collaboration systems
in architecture. These, however, do not tackle the issue of how these systems may
affect the learning process. This paper seeks to show that these systems improve

participation in design discussions.
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Introduction

Research into the field of distance learning
in Architecture is at an incipient stage. The main
gap concerns the introduction of teaching into the
design studio, where face to face activities are re-
garded as essential. Teachers and students need
to meet, and simultaneously see, visualise, manip-
ulate, and discuss the artefacts being designed.

The real-time collaboration systems, RTCS,
have the potential of replacing on-site design stu-
dio activities. Most of the published work in col-
laborative design involves system evaluation and
specification (Lonsing, 2003). However, reports on
how much RTCS provide a learning environment
in teaching architectural design that is equivalent,
or how they compete favourably with on-site learn-
ing, are few and far between. Likewise, there are
no accounts on how the use of this new technol-
ogy changes the teaching and learning methods
in architecture.

Equivalence

Keegan (1995) and Simonson et al (2000) re-
garded equivalence to on-site education as the key
criteria to assess the success of distance learning.
This would be reflected in the results. Ko and Ros-
sen (2001) consider that an on-line synchronous
course can compete favourably with the traditional
one.

In this paper we describe the initial steps of
an experiment, in which we compared the results
of teaching CAAD using real-time collaboration
systems, these were compared with the results of
developing the same activities and delivering the
same contents on-site. The final objective of this
research was to compare two groups of students.
Each sample group was to be taught the same
course contents. The first group would be taught
and supervised on site. The second group was to
be taught and supervised through RTCS.

In this paper we describe the initial results from
the first phase of this research, which is focused
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on the level of students participation in group ac-
tivities, particularly group discussions.

For the purposes of this initial phase, data from
three on-line discussion meetings was gathered
and analysed. These discussions were held within
the framework of a Computer-Aided Architectural
Design post-grad diploma course offered at our
School. This program is partially based on prob-
lem-based learning and has already been the sub-
ject of earlier publications (Silva, 2001a, 2001b).

The key issue at this stage was to verify the
on-line meetings were resulting in more, or less,
participation from the students in relation to the
on-site meetings.

The first conclusion reached was that the on-
line meetings actually resulted in higher levels of
participation than the on-site ones. In our tradition-
al on-site programs, participation does not result in
interaction from all the students. In fact the rate of
interaction from the students is low: ranging from
10% to 30% of the students actively participating
in the discussions.

On the other hand, during the on-line meetings
we have monitored, the percentage of students
taking part was very high: only one out of 14 did
not interact with the group. This represents a rate
of 93%, of students who actively participating in
the discussions.

Figure 1 shows the percentage of participation
for each student in the sample in relation to the
total level of interaction during the on-line meet-
ings. At this stage, for the purpose of this research,
we considered each question, answer or comment
from a student as being one “interaction”.

The graph above reflects a substantial varia-
tion in the level of participation. We would like to
point that despite the low level of participation on
our on-site discussions almost all students took
part in the on-line discussions.

Figure 2 shows the percentage of students as
bands of total interactions. In other words, band
1 on the x-axis of the graph below represents stu-
dents that never participated. Band 2 represents
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students that participated contributing to up to
10% of the total interactions. Band 3 represents
students that participated contributing from 11 to
20% of the total interactions. Band 4 represents
students that participated contributing from 21 to
40% of the total interactions. Band 5 represents
students that participated contributing from 41 to
60% of the total interactions. Band 6 represents
students that participated contributing with more
than 60% of the total interactions. The three differ-
ent series in figure 2 represent the three different
online meetings from which we gathered informa-
tion for our analysis.

The graph below is important as it describes a
reasonable distribution of students within the de-
scribed bands and a healthy concentration in the
middle ground bands, with fewer students at the
lower levels, reflecting low participation, and also
fewer students at the top levels reflecting an exces-
sive monopolising participation.
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Figure 1. Percentage of total
interactions per student.

Figure 2. Students participa-

tion.



Conclusions

We acknowledge that it is are premature to
carry out a full analysis of the results however, they
are promising ones. The level of participation was
significantly higher during the on-line meetings
than in the on-site ones. We are now of the belief
that equivalence may not be the necessary or even
the appropriate criteria for measuring the success
of distance learning, be it in architectural educa-
tion, or for that matter in other fields.

A number of different factors may contribute to
the above results. Among them the fact that on-line
meetings seem to provide a more private environ-
ment for people who would otherwise prefer to re-
main silent.

We agree with Ko and Rossen (2001) when
they state that an on-line synchronous course can
compete favourably with the traditional ones.

We will seek to verify in the next phases of our
research how much equivalent or even how the
learning experience has improved, and how to an-
swer a number of specific questions: Does RTCS
facilitate the holding of more than one topic section
simultaneously? What is the impact of recording
and replaying tutoring sections on the outcomes?
Does the increased participation contribute to a
better learning of computer-aided architectural de-
sign? How does it change the learning process?

The results show that there is still a gap, re-
flected in regarding small delays and the need
for different meeting techniques to be developed.
However, The results are nonetheless promising.
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