


and then the original author would have to use the text editor to set up his question and
then add the Comment Box call. For multiple threads, the question would have to be set
up on the initial discussion page and link to a separate page to record the interaction. The
Auto21 participants found that it took too much effort to set up new pages which resulted
in all the discussion occurring on the same thread.

There should be a built in forum style discussion board that will automatically
allow the user to create threads on various topics so that items are separated and easier to
find. This has been a standard on Wikispaces and MediaWiki and should be adopted by
all wikis.

5.3.3 Concept Map Guide to Wiki

As the Auto21 wiki began to grow and use large numbers of pages it became
harder to navigate them. Some pages were buried in sub-page after sub-page, thus
making the information hard to find and forcing the user to waste time hunting down the
desired page. Thus a guide would help users see the overall structure of the Wikispaces
and easily find the page they are looking for. A logical choice for the guide would be a
concept map [56]. If both technologies worked together this may be a product
management tool that accommodates all types of collaboration and still keep the creative
aspect of early engineering design. The concept map can layout the structure of the
project whereby each node could represent a wikipage, similar to the webmaps. By using
mapping software like CmapTools, it will give the design team some flexibility in how
the map should be laid out and presented as opposed to the rigidity of the webmap feature
in TWiki. Any nodes created on the concept map will automatically generate and link to
a wikipage based content of the node. With the new visual aid navigation of the wiki will

be easier and allow the design team to plan more effectively.
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CHAPTER 6: FUTURE WORK

6.1 Face-To-Face Meeting with Group Edition

From looking at the CIHFR and JTA workshop meetings it can be seen how concept
maps have be used to guide a face-to-face meeting by providing a central point of focus.
Both of these examples used the stenographer style of collaboration. A future concept
mapping session, possibly with the CIHFR group, should focus on the group edition
method. Such a session would examine the differences in group productivity as
compared to the stenographer style that was used in the previous CIHFR meeting.

This method also has the added possibility of showing a different layout that has
not been seen, as there are now more diverse individuals working on the map, thus
allowing it to evolve to something unique to them. As opposed to something structured

by a formal concept mapping ‘expert’.

6.2 Synchronous Collaboration exercise

The ME8101 study should be repeated but with a dedicated server that can
accommodate more of the synchronous participation. By improving the exercise based
on the lessons learned from the first exercise this will provide a better set of maps to be
analyzed. By increasing the time restriction on the personal maps will give the
engineering students more opportunity to move beyond their ‘classroom’ thinking mode
and produce maps with a little more diversity and depth of thought. One area of interest
would be to give a demographic survey to see if there is a correlation between a users
background and their style of mapping. The previous exercise has focused how concept
maps are used and their style of layout. The next exercise should focus on a quantitative
analysis of nodes and crosslinks, accounting for meaningful links. Such an exercise was
beyond the limits of this study, but would provide valuable information. The
collaborative ME8101 study should be run again to look further at the various roles that

emerge during the collaboration and the group dynamics between these actors.
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6.3 Cross Discipline Layout Style Comparison

In order to see if engineers have a distinct layout style for concept maps, there
needs to be a comparison with the layout style of representatives from other disciplines.
The CDRN concept mapping workshop will bring together academics and industry
representatives from various fields allowing for a comparison of different layout styles.
The workshop can also look into the group dynamics of distributed groups with different

disciplines.

6.4 Group Dynamic

Part of the reason for some of the lag in collaboration at the beginning of the
Auto21 project was because the group asked to collaborate together had no prior
interaction with each other. Geographically dispersed teams lack any social interaction
with each other which can be an asset when it comes to resolving disputes within the
group [34]. An exercise should be run to see if group familiarity affects collaboration in

a distributed setting.
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CHAPTER 7: CONCLUSION

This study was done to find out how concept maps and wikis can be used to help
distributed engineers collaborate, especially for the early stages of the engineering design
process.

In the Auto 21 project the use of concept maps was very limited. While there
were some maps created and iterated as the project progressed, for the most part the
participants did not see how concept maps could help them in their design endeavours.
The wiki was a more successful collaborative tool for the Auto21 project. The initial
experience with wikis wasn’t too favourable as seen with the lack of use of Oddmuse, but
once they began using TWiki the wiki became the main collaborative tool of the project.
Even though the TWiki was adopted and used frequently there was still a initial push that
had to be given for the participants to use the wiki. This was because there was nothing
intuitive about the wiki detracting the students from exploring the wiki out of simple
interest. Once all the participants were experienced with the wiki then it became the
main platform for file sharing, information storage and discussion. The wiki’s simplicity
and customizable layout made it the preferred choice over commercial PLM packages for
the Auto21 participants.

Concept maps are meant to communicate a specific amount of information not
just with the content of the nodes but also with the structure of the map. From the
MES8101 study it was found that the majority of engineering students that participated
tended towards a hierarchical structure when it came to presenting their thoughts.

The St. Michael’s Hospital study showed how concept maps can be a clearer
visualization than an accepted diagramming technique, namely UML. Even though the
concept map that was created lacked a little of the detail contained in the original set of
UML diagram, there was a consensus between this author and the authors of the St.
Michael UML diagrams that the concept map presented a clearer idea of the whole
ultrasound process.

The CIHFR meeting showed that concept maps may be used as a focal point in
face-to-face collaboration to promote group debate and negotiation of the content of the

nodes and the relationship with other nodes.
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Wikis have been shown to be useful as a project management tool as well as an
asynchronous collaboration tool for engineering related work. There is still more work to
be done to see if there is a particular style for concept maps that is predominant among

engineers to better facilitate collaboration.
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Auto21

CAD
CIHFR
CmapTools

CmapServer

HQP

MES8101

NX
Oddmuse
PI

PLM

RSS

SADT

TCC

TWiki

UML

WYSIWYG

GLOSSARY

The Automobile of the 21% Century. A national initiative by the Canadian
Network of Centres of Excellence to fund various research projects
pertaining to automobile design and development

Computer Assisted Design.

Human Factors research group based at Ryerson University.

Concept mapping software used predominantly in this thesis

Server facility for CmapTools. Used for online collaboration and map
storage

Highly Qualified Person. Title for student participants in Auto21 projects

Advanced engineering design course for graduate students offered at
Ryerson University

Commercial PLM package by Seimans that specializes in CAD sharing
Initial wiki used by Auto21 participants
Principal Investigators. Title for supervisors on Auto21 projects

Product Lifecycle Management. Software package for organizing
businesses or projects

Really Simple Syndication. An RSS feed is attached to a web browser and
shows a content summary of the website.

Structured Analysis and Design Techniques

Team Centre Community. Commercial PLM package provided by
Unigraphics Inc.

Wiki used by Auto21 participants
Unified Modeling Language

What You See Is What You Get. An alternative text editor in wikis.
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