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Swinburne and Malta

Examples of Global Design Project Briefs

Examples from Study 2 (Swinburne & Strathclyde) and Study 3 (Strathclyde and
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Appendix 3.1 Consent to use Material from Global Design Projects

All students undertaking a Global Design Project were asked for consent to use
material.
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Ethics Approval Paperwork

Appendix 3.2

Example of Information Sheet and Consent Form used for all Semi-structured
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Appendix 3.2

Ethics Approval Paperwork: Info Sheet & Consent Form

University of

Strathclyde

Develop t of Principles, Guidelines and Framework
for distributed design information storing
in student project work.

Consent Form

Researcher: Hilary Grierson (Registration number - 2004 60893)
Department: Design manufacture and Engineering Management
Course/Class: PhD Research Studies

I

5

I confirm that I have read and understand the information sheet for the above study and have
had the opportunity to ask questions.

I understand that my participation is voluntary and that I am free to withdraw at any time,
without giving any reason.

. Tunderstand that the recording of any data will be done so only with my prior approval and

consent. I confirm that for any recorded interviews, where a transcript is produced, a
pseudonym or code identifier will be used, and reference to me as an individual will be
removed. I understand that any photography of the physical aspects of the research setting will
not feature images which can be used to identify me. I understand that any recorded data will
only be used for the stated research purposes.

. Tunderstand that any data I provide through taking part in this research will be held in

accordance with the Data Protection Act 1998.

1 agree / do not agree (delete as applicable) to take part in this Research.

Signature of participant

Name of participant (please print) Date



Appendix 3.3 Case Study Protocol

Introduction

The Case Study investigation addresses the First of the PhD Research Questions — How do students
store and share design information and knowledge in distributed design team-based project work?
The Case Study Protocol is intended to guide the research through the gathering of data; analysis and
presentation of results. It adds to the reliability of case study research. The findings from the Case
Studies will support the PhD research work further by, informing a method or tool for implementation
in distributed design project work to support student experience and learning — the Second of the PhD
Research Questions - How can students be encouraged to record project work in a distributed design
context? The findings will also inform the contents for a Project Memory for distributed design
information storing — the Third of the PhD Research Questions - What should a Project Memory to
support distributed design contain?

Aims and Objectives

Since there are few studies on student information storing behaviour in distributed contexts, studying
each case will give a greater insight into the First of the thesis Research Questions - How do students
store and share design information in distributed teamwork?

e What do they store? Where do they store it? When do they store it? Why do they store it?

e What formal and informal information is stored?

e What do they value?

Case Study Context

All Case Studies will take place in the context of a distributed design project. The thesis Case Studies
will involve distributed student teams from the Global Design Project, part of the Global Design Class
at the University of Strathclyde, Glasgow, UK. Initial partners are Stanford University, CA, and Olin
College of Engineering, MA. Additional partners may be sought in future years. The project task will
be relatively simple with the emphasis on the process of designing collaboratively. The project
duration is 3 weeks.

Data Collection

All students (UK and partners) will be asked for written consent for their work to be used for research
or educational purposes at the beginning of each class. A team, with any student for whom no consent
has been received or consent has been withheld, will be excluded from a Study. Two to three teams
should be selected for study depending on student agreement and availability. Names need to be
anonymised. Data collection methods involve —

1. Archived online project sites and emails — all student web sites to be archived electronically, once
project work is complete. Paper copies to be retained also. With student agreement, any emails
relating to project work, to be collected for examination of information content.

2. Questionnaire — students participating in the Case Studies are to complete a questionnaire on what
amount of information was stored; where it was stored; how it was stored; why it was stored;
when it was stored and what value it was to students. Questionnaires will be completed by local
sides of teams, i.e. 2 questionnaires returned per global team.

3. Examination of Secondary Data/Documentation — Examination of UK Reflective feedback and
report writing will further add to the Case Studies.

Records of all data collected to be maintained both electronically and in paper copy.

Data Analysis

Analysis is to take place, following completion of the Global Design Project and gathering of all data.
Coding and Clustering methods are to be used to keep track of the data and to manage the emerging
issues as the material is analysed. Coding schemes to be developed. Analysis includes —

1. Archived online project sites and emails — Examine the content of the web pages and files and
establish -
(i) the various places the information was stored - draw a visual picture;
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Appendix 3.3 Case Study Protocol

(if) the Formal and Informal information content: according to the information types identified
by the study instances of information content will be quantified; the unit of analysis will be
the online site, a file or an email at the macro level and a phrase, sentence or paragraph at the
micro level,

(iii) the different forms of information carrier used;

(iv) the amount of information stored;

(v) when information was stored and present as a timeline;

(vi) the value students gave to information.

Emails to be examined for Formal and Informal content also.

2. Questionnaire — Questionnaires will be completed by local sides of teams, i.e. 2 questionnaires
returned per global team.

From (1) the Archived online project sites and emails and (2) the Questionnaire, build up a ‘picture’ of
how the teams stored their distributed information and present to each UK-side of a participating
team. All the analysis is to be presented as bar charts, diagrams or timelines, for ease of
understanding.

3. Examination of Secondary Data/Documentation — information from any reflective sessions and
report writing can be added to the findings.

Electronic and paper copies are to be kept, as a record of the findings from each of the analyses of the
archived documents; the questionnaire and the reflection.

From the raw data of the findings a Case Study Record will be compiled for each of the Cases
classifying the data under the headings of what, where, when, ho, why and value.

Data Validation

Semi-structured Interviews — UK sides of participating teams will be shown the findings and asked to
confirm and validate. Further questions will be asked to gain greater detail and will add further to the
data collected for the Case Studies. Consent to record interviews to be sought from participating
students prior to interview. Digitally recorded interviews to be transcribed and categorised. Quotes to
be used in Reports and Case Study reporting.

Case Study Reporting

For each of the Studies, an overall Report will be compiled of the Findings from the Archived Data;
from the Questionnaires; from the Reflection and from the Semi-structured Interviews. This material
will then form the basis of a set of Case Studies highlighting the findings and issues each distributed
team experienced in undertaking the Global Design Project. The findings will be clustered and
visualised under headings-

where? - information storing systems;

what? - information storing;

when? - information patterns; and,

how? and why? - information strategy.

Case Study Results

From the issues identified by the Case Studies, it is intended to develop a series of Recommendations
and Guidance to support distributed-design information storing practices.

(June 2005)
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Appendix 3.4

Coding to keep Track of Data

Study 1: Case 1 & 2

Stanford....................
Strathclyde.......................

Team 5 UK
Student 1
Student 2
Student 3
Team 5 USA

Team 6 UK
Student 1
Student 2
Student 3
Team 6 USA

File galleries

Info on wikis

Info in emails

UK-side Questionnaire
Interview (USA)
Reflection (UK only)

... USA

UK

T5
5.1
5.2
5.3
TS5USA

T6
6.1
6.2
6.3
TEUSA

fg

W

em
a(q1-q6)

|

r

Reflective reports (UK only) rr
Valid. Interviews (UK only) v

Study 2: Case 3 &4

Swinburne..................... Sw
Strathclyde.......................St
Team 2 UK T2
Student 1 2.1
Student 2 2.2
Team 2 Swinburne T2Sw
Team 3 UK T3
Student 1 3.1
Student 2 3.2
Team 3 Swinburne T3Sw
Information on wikis w
Info in emails em
Reflection (UK only) r

Reflective reports (UK only) rr
Written questions at

interview (UK only) q
Swinburne-side questionnaire Swq
Valid. Interviews (UK only) v

Study 3: Case 5 & 6

Malta...........ccccvvevvee ... .M
Strathclyde.......................St
Team 2 UK MT2
Student 1 M2.1
Student 2 M2.2
Team 2 Malta MT2M
Team 3 UK MT3
Student 1 M3.1
Student 2 M3.2
Team 3 Malta MT3M
Information on wikis w
Info in emails em
Reflection (UK only) r

Reflective reports (UK only) rr
Written questions at

interview (UK only) q
Maltese-side questionnaire Mg
Valid. Interviews (UK only) v

Study 4: Case 7

Swinburne.......... Sw
Strathclyde......... St
Team B UK B
Student 1 B.1
Student 2 B.2
Team B Swinburne

TBSw
Info on wikis w
Info in emails em
Questionnaire q
(UK)

Swinburne-side
questionnaire
Valid. Interviews
(UK only) v

Swq
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Appendix 3.5 Example of a Case Record

Data o Analysis

Sour_ce Statement/Finding Coding

Coding

TS5 v Students recognised they needed to organise and structure information in How
' order to work smoothly. (5.1)

5.1 (Bsyzr)ecording information issues can be avoided, e.g. Team 5 - dimensions How
T5,rr Emails were used to transfer some information amongst teams. (5.1). How
UK students created the team file galleries. On reflection they reported they
T5 v should have made joint rules for storing information at the beginning, to How

' allow for greater ownership across both sides of the team. A strategy should

have been put in place.

T5USA. i ,Sﬁt\osrﬁzgejduled way of storing would help minimise problems with information How
Information storing evolved; no plans were made. However since global team

T5USA i | Was made up from members_from “totally different worlds which hgd used How

" | different tools then perhaps it would have been better to talk about it

upfront.”
In terms of progressing the project towards its goals, students noted they
highly valued Formal information on brief; market research; user

T5,9 observations; materials; manufacturing info,; concepts & detail Value
design/prototypes; detail design/prototypes testing and the final solution the
most. (g5)
The type of Informal information the UK students on team 5 reported they

T5 valued highly was - actions & decisions and problems/issues/questions. They Value

4 also valued prior knowledge; previous project knowledge; design rationale;

and communications & contextual information. (g5)
Social information; procedural information and organisational information on

T5,9 Value
task or team were not valued. (g5)

T5,v USA students valued Informal information more. Value
In terms of Formal Information, the USA team valued market research;

T5USA,i | product requirements; concepts; concept development and the final solution Value

the most in terms of Formal information.

The USA students valued the Informal information more than Formal
T5USA,i | information and more then the UK students. Actions & decisions and the Value
problems/issues/questions were recorded the most.

Team 5 retained 39 emails from the project. These contained 170 instances

T5em of information and knowledge. 98% of this information was Informal.

What

The highest instances of Informal information were actions & decisions
(19%) and problems/issues/questions (18%). Contextual info. (13%), social
info. (12%) and organisational info. on team (10.5%) were the next highest
categories of information. Design rationale (3%) and discussions (1%) were
low in instances in the emails saved. All types of Informal information
content were found in emails.

T5,em What

Only 2 instances of Formal information were recorded in the examined

T5.em emails, one on materials and the other on the final solution.

What

All of the information in team 5 file galleries was stored as image files
T5,fg (98.5%) e.g. .jpg and .bmp, except for one text document (1.5%) which What
showed a graphic of folding for the idea for a coffee cup holder.

69 files were stored in Team 5’s file galleries. The team stored all their
project work files in their Team 5 file gallery and 5 other image files
(uploaded as USA training prior to class start) were uploaded to the Global
Design Class file gallery.

T5,fg What

All files were examined for information content. 161 instances of
T5,fg information and knowledge were found (see types). A greater amount of What
Formal information and knowledge (80%, 129 instances) was stored in the
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Appendix 3.5 Example of a Case Record

file galleries than Informal (20%, 32 instances).

The most common information & knowledge type found was information on
materials (17%) and on detail design/prototypes (15%) of the prototype.

5.1 There were also high incidences of information on the function (14%) and What
their testing (10%). These are all Formal information types.
T5,fg The instqnces of Informal infqrmation _that appeared most were social What
' information (7%), contextual information (6%); and design rationale (3%).
There were no user surveys/observation or manufacturing info; no
T5,fg calculations or testing and evaluation at concept stage. No actions & What

decisions; discussions, communications info. or procedural information were
stored.

Image files obviously contained the most instances of information due to the
high percentage of image files stored compared to other formats of files
(98.5%). Greatest instances of recorded Formal information in the image files
T5,fg were on materials and on the function of the prototype. There were also high What
incidences of information on detail design/prototypes and their testing. The
instances of Informal information that appeared most were contextual
information; social information and design rationale.

There was only one text file which contained a graphic and this gave
T5,fg component & assembly information and information on detail What
design/prototypes.

Students noted in their questionnaire that they stored a greater % of Formal
information throughout the project but examination showed this was not the
T5,fg case when adding the information content in the file galleries, wikis and
T5,q9 university emails. There was slightly more instances of Informal information
T5,em (293) than Formal (271). It could be argued that emails might not be
regarded a “store’ in which case there was more Formal information (269
instances) across the file galleries and the wikis than Informal (157
instances).

What

Meeting minutes recorded key points of both Formal information (market
research, concepts, testing and prototypes) and Informal information (design
rationale, actions & decisions, problems/issues/questions and discussion).
These minutes were stored on LauLima wiki pages. (q3) (q4)

T5,9 What

Market research, concept generation and development was predominantly
stored on paper in the form of hand drawn sketches/notes. These were then
T5,9 scanned or photographed. At concept generation stage physical models were What
photographed and video was used to record developed concept testing and the
final concept. (q3)

Photographs were uploaded to LauLima file galleries and displayed on

T5.q LauLima wiki pages. (T5,q1) Videos were stored on You-Tube but accessed ﬁlg\?\/t
' directly from LauLima. These were good evidence to show to others and also
gave a snapshot of what happened. (g4)
T5.q Design rationale, decisions, actions and communication info were contained What
' in the wiki pages (g2) to keep everyone aware of what was happening. (q4) Why
Students made an estimate at the amount of information and knowledge
T5.q stored and recorded by the team. What
' Students reported a much greater percentage of Formal information was
stored than Informal information. (g1)
The most Formal information (76-100%) students said they stored was —
project requirements; concepts and final solutions (between 76-100%). (q1) What
T5,9 Students noted no information was recorded on function and materials and How
calculations, although this is not the case as the file galleries, wikis and
emails recorded functional and materials info.
T5.q Students felt everything had to be recorded.”...even tiny bits which may What
' appear irrelevant as they may become important later.” (g4) Why
T5.q Informal information - The team noted they recorded a much smaller amount What

of Informal information. They noted they recorded —
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Appendix 3.5 Example of a Case Record

design rationale ; actions and decisions; problems/issues/questions and
communications information but only up to 50%. (q1) These were recorded
throughout the project. (q6)

Students noted they recorded a lot of informal information in meeting minutes
e.g. design rationale , for sharing with team; looking back for assessment and

TS moving project from stage to stage; actions and decisions for accountability; What
a and some problems/issues/questions but they usually discussed these rather Why
than storing them. On such a short project they stressed there wasn’t enough
time to record too much. (q4)
Information type such as contextual, social, procedural and organisational What
T5,9 info on tasks & team were discussed but not always recorded. This would
Why
take too long. (q4)
Concept generation work stored on LauLima supported asynchronous work. What
T5,1r
(5.2) Why
PolyCom sessions were not recorded. Students didn’t know how to do this. What
T5,v Minutes were not taken of VC sessions but actions were noted at the end of a Why
VC. How
Didn’t store everything on the project. We stored what we felt was useful. What
T5v Storing information takes time and it takes over from “‘doing’ the project. On Why

longer projects good to store when you might not be able to remember.

Informal information was exchanged by email and other communication
T5v technologies. Emails contained more Informal information. They contained What
communication information but were seldom referred back to.

Students reported, in terms of the deliverables, that Formal information was
more important but without the Informal information you wouldn’t have What
achieved the outcome. All outcomes were documented but not all decisions, Why
only those that impacted on the outcome.

T5,v

Concept sketches, product requirements, significant events, meeting minutes,

TSV pictures and final solution must be stored.

What

Images were richest in content. Students noted “...yes, we did a lot of models
T5,v and sketches...and model making rather than talking.” “Americans worked
best this way as well.” Easiest to explain with a model on VC.

What
How

Not enough actions and decisions had been stored. “...we stored more about

TV the actual product and concepts than the actual path to get there.”

What

Team 5 stored 233 instances of information and knowledge in 31 wiki pages
of their Team Project Sites at 4 levels (i.e. homepage plus 3 further sub What
levels). Amount of information increased at each level. They had 56 links to Where
other wiki pages; files and websites.

T5,w

Wikis were used to store information and knowledge in most categories
across both Formal and Informal information. More Formal information was
stored across all wikis — 60%, 140 instances. Informal information stored was
40%, 93 instances.

T5,w What

Information on materials (12%), concepts (10%), detail design/prototypes
(8%) and their testing (7%) were the greatest instances of Formal

T5,w information. Design rationale (9.5%), contextual (7%), communications What
(5%) and social information (4%) were the greatest instances of Informal
information.

Information on the homepage was Informal only. At level 2 there was more
than twice as much Formal information (70% of level 2) than Informal
information (30%). Level 3 contained predominantly Informal information
(86%) on design rationale, actions & decisions, communications info, social What
info and organisational info on the team. Level 4 stored highest quantities of
information and knowledge (72% of whole site), buried deeper inside the
Team Project Site. At Level 4, 72% of this information was Formal and 28%
was Informal.

T5,w

Team 5 stored information in video format on You-Tube accessed from What
LauLima wiki pages via a link to You-Tube. UK videos contained

T5,w
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information on testing of detaildesign/prototypes, concepts, materials and
functional information. USA videos contained contextual and social
information.

Recording everything would be ‘overkill’; so only things to remember were

noted. What

T5USA,i

Lot of formal documents were stored in LauLima but little informal

information or knowledge. What

T5USA,i

T5USA,i | Lot of pictures of drawings and sketches were stored. What

T5USA,i | Lot of informal information doesn’t get written down. What

T5USA. i Infprmal information is often stored in case it is required to meet the What
deliverables.

T5USA,i | VCs were recorded via note taking. What

Things to record for use on during the project — pictures of drawings and
sketches (lots of information contained in these and often outcome of
meetings); meeting minutes (most things came out of meetings); project goals
and requirements; user requirements; concepts and final solution.

T5USA,i What

Pictures of sketches and models, prototypes (““‘a great way of storing
T5USA,i | information ....all of the information that is hard to put into other forms....”) What
were the most useful media types for storing.

Market research (as this was gathered by everyone and had to be stored to be
shared); requirements (important to understand what was expected); design
rationale and concepts and development were highly valued information

types.

T5USA,i What

Concept sketches, requirements, insights and significant events that changed

direction were regarded as critical elements to store. What

T5USA,i

Not enough actions and decisions were stored nor enough video. Video takes
T5USA,i | too long to take and upload. It is also hard to find information in video at a What
later date.

Email timeline - Team 5 used email regularly amongst all members of the
team at the beginning of the project (nearly every day) for noting
organisational info. on team and tasks; social and contextual info;
communications info and actions & decisions.

It was also used heavily at the end of the project for organisational info on
team and tasks; actions & decisions; problems/questions/issues,
communications info and procedural info. In between it was used and
information was recorded and exchanged every 3 to 4 days.

T5,em When

File galleries timeline - Examination of the file galleries over time showed a
peaking pattern at and just following a weekly deliverable. Team 5 were
uploading files at this key time. On the 2 days prior to the final presentations
T5,fg activity in the file gallery was high with 31 images uploaded (see file gallery
timeline). File galleries were also physically modelled on a timeline (see
below). Peaks of activity in file galleries can again be identified at
deliverable times.

When

USA students took time to submit items to file galleries. Early studies have
shown that the LauLima system has a steep learning curve. By week 3 they
were uploading significant numbers of items immediately following the UK
students (reflecting the time difference of -8 hours)

T5,fg When

Prior to the project start and into week 1 files uploaded to the file galleries
contained 100% Informal information and knowledge — social and contextual
info. By the end of week 1 the team has stored 40% Formal information and
knowledge — market research, materials and functional info. and 60 %

T5,fg Informal information and knowledge - contextual info. and organisational
info on team.

During weeks 2 and 3 more Formal information was stored and less
supporting Informal information. Week 2 - 86% Formal/14% Informal and
Week 3 — 87% Formal/13% Informal.

When
What

T5,v Sides of team stored information at different times. UK-side stored | When
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information as they went along. They felt this was best. USA-side stored | Why
information later meaning some decisions were taken without all the available
information.

Wiki Timeline - Activity (changes made) on the wiki pages showed a
tendency to happen at the beginning of a new stage of the project.

T5,w Information was being added or edited and stored on the wiki pages at these
points. Activity was high and intense on the final week of the project leading
up to the presentation. Team 5 used the wikis for their final presentation.

When
How

Changes made to the wikis over time were modelled physically using ‘post-
its” and also graphically displayed using Excel charts. USA were new to the
system and spent more time prior to the project to familiarise themselves with
LauLima’s wikis. (They were familiar with the Laulima system and its wikis
and creation of Project Team Sites.) UK activity was high at the start of
Week 1 as UK set up the wiki site and populated with market research early
on. USA contributed more to wikis as time went on but, UK stored most
information and knowledge on the wikis.

T5,w When

Prior to the project start the information contained in the wikis was 100%
Informal — social info, prior knowledge and organisational info. on team.

In week 1 Informal information and knowledge was still high — 72%.
Information types included — social info, contextual info, prior knowledge
and experience, procedural info, organisational info on team and tasks,
design rationale, and problems/questions/issues. 28% of Information stored
in wikis was Formal. This included market research, product/user
requirements and materials info.

T5,w In week 2, much more Formal information was recorded (79%) than Informal
(21%). Students recorded actions & decisions, communications info,
procedural info and contextual info to support the Formal information on the
development of the concepts — product/user requirements, concepts,
materials and functional info.

Week 3 saw a rise in recorded Informal information and knowledge (37%).
Students recorded high levels of decision rationale and actions and decisions
within the wikis at the end of the project to support their concept
development, evaluation and prototyping.

When
Why

Information and knowledge was recorded in a number of places which did not
allow a shared record of the information nor a ‘permanent’ record. Not all Where
concepts were stored but all were sent via email. All final solutions and What
deliverables were stored in the file galleries. (q1)

T5,9

Student noted the quickest way to record most design information was on
paper. This was the core information that could be looked at later by each
side of the team. Paper records could not be made available to all of the
teams so this was made digital and also acted as a copy. (q4)

T5,9 Where

Information about the final solution was kept on LauLima to keep everyone
T5,9 aware. Information at this stage was bouncing back and forward via email and
by putting up solutions we could see what we had. (q4)

Where
How

Much of the Informal information was being exchanged via communication
technologies like —

University Email, Skype and PolyCom - used to exchange project
requirements, concepts, final solutions, actions and decisions,
problems/issues/questions and discussions between USA and UK team Where
members. (q2) Information contained in Email was stored but not accessible How
to all from a common point and information and knowledge from VC
meetings were not recorded using the technologies (PolyCom & Skype)
themselves. (q4)

Texting took place amongst the UK side. (q2)

T5,9

Information on market research, requirements and concept information was

5.4 also stored on personal computers. Where

T5,r Students found using information storing system with a communication Where
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Appendix 3.5

Example of a Case Record

system worked well (e.g. LauLima with Skype).

USA team members were not familiar with the information storing system

TS 1t used (LauLima). They found it hard to use in the given time without training. \A\;\r;ﬁ;e
' Extremely complex for first time user. Different skill levels across team.
(5.1)
TS 1t Students noted they had not given enough attention to deciding on what tools Where
' should be used to store project information. (5.1)
Beneficial to have a place everyone can access at all times, (5.1) e.g. wiki Where
T5,rr page presentations allowed both sides of team to access same information at How
presentations. (5.2)
T5v System to bfe used shpu!d be simple. LauLima wiki syntax was complicated Where
and navigation was difficult.
T5v Would rather choose the information storing system. Where
T5 v There were differing skill levels in terms of being able to use the system. Where
' UK-side was far more familiar with system than USA-side.
T5 v Information was duplicated and stored in different places — in the file Where
' galleries and also on wikis, set up by UK students.
T5USA. i Keep system simple. Where
How
T5USA. i Em_ail was used to s_end information, but files, etc. were stored on desktops Where
which was hard to find later
LauLima was more useful for storing information than email but it was still
T5USA,i | difficult to remember where things were kept later on and it took time to Where
upload information to LauLima.
T5USA i Info_rlmal information - communications, actions and decisions were stored in Where
" | emails.
Information was stored on LauLima in wiki pages and file galleries so that
T5,9 everyone could refer back to in order to make both prototypes the same; for Why
presentations; so everyone had access to all information. (g4)
TS Students noted that information recorded would refresh their memories if
T : . . . Why
necessary e.g. progress in meetings minutes stored on LauLima. (5.1)
T5v Wh_en you go back to write a report you want to have groups of information Why
available.
Since “...project develops so much....only interested in the most recent
T5v information...but you might want to go back...”, for report writing, decision Why
making.
Video was useful for sharing of concepts testing and for demonstrations; but Why
T5,v it was time consuming to find specific information in video. How
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Appendix 3.6

Glossary of Information Terms used when Interviewing

Information:

Information Content:

Instance of Information:

Formal Information:

Market Research:

Product/User
requirements:

Concepts:

Concepts
Testing/Evaluation:

Calculations:

Detail Design/Prototypes:

Detail Design/Prototypes
Testing/ Evaluation

Functional Information:

Materials Information:

Components & Assembly:

Information

Manufacturing
Information:

Final results/solution:

Informal Information:

Prior
experience/knowledge:

Information can be ‘existing’ (found or known by the team) and
‘generated’ (created by the team in the process of undertaking the
project). Something that can be explicitly told or recorded
containing data. Information can be both formal and informal.

The information contained in different information carriers, e.g.
information on user requirements, function, materials, testing,
rationale, context, procedures, etc.

An occurrence of stored information. In text, it can occur as a
phrase or sentence or as a word. Instances of information can also
be identified in an image, sketch or video.

Formal information and knowledge (often referred to as ‘hard’) is
the primary work product of the worker and is easily and routinely
captured. It is factual and informative. Identified as more product-
related, it is more factual and declarative and is about the outputs
and results.

Information on available products and trends in the current market.

Information on the performance requirements of the product and on
the needs of the users of the resulting product.

Information on the ideas for product development.

Information on the testing of the concept performance and on the
selection of concepts.

Information on early/final calculations in connection with the
performance of products/concepts, e.g. costs, forces, sizes, etc.

Information on developed concepts and prototypes.

Information on the testing of the developed concepts and
prototypes.

Information on how a product, part, component, etc. performs
(e.g. mechanisms).

Information about the materials used to make models/prototypes.

Information on parts of the product and how they are combined
together.

Information on how the product is to be manufactured.

Information on the final solution.

Informal information and knowledge (often referred to as ‘soft’) is
created in the process of producing the formal results. It is more
practice-oriented and gives context to the formal information.
Information identified as more practice-related, produced as a
result of generating the outputs and results.

Anything previously known or experienced from any source that
can be brought to a new design problem.
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Appendix 3.6

Glossary of Information Terms used when Interviewing

Design rationale

Actions & decisions

Problems/issues/questions

Discussions

Communications
Information

Social Information

Contextual Information

Procedural Information

Organisational
information on tasks

Organisational
information on team

Locational Information

An explanation of the reasoning, tacit assumptions, design
parameters, operating conditions, dependencies or constraints
applied in the creation of an artefact or some part of it.

Information on activities and resulting decisions undertaken in
course of project work.

Information on issues arising during project work.

Conversations conducted during project work. Often not recorded;
often summarised if important.

Information relating to arrangements to communicate, e.g. planning
times for video conferences, meetings, etc.

Personal information about individuals in a team; or, motivational
information; or informal “chit-chat’.

Background information; information on aspects relating to the
context around the task/work to be carried out, e.g. times available
to work, including holidays, etc.

Information on ‘how to do things’; procedures for engagement of
work.

Project management relating to the team, e.g. log of events; stages
of work, processes and progress.

Project management relating to the task, e.g. allocation of roles;
assigning of leadership, etc.

Information which indicates where design information is stored.
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Marked up Examples of Instances of Information Content

Appendix 3.7

Example: Case 3, Team 2 (Swinburne and Strathclyde); instances of information

content in images and text on wikis.
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Appendix 3.7 Marked up Examples of Instances of Information Content

Example: Case 4, Team 3, (Swinburne and Strathclyde); instances of information
content in a page from a PPT.

Holder
Case ASSEMELY IMTo.
/J/Z:S (eAes)
| | ' |
| | I | 70
| | [ |
I ] | | —[ 50
&l 1 I | & g
[ | [
1 1 | |
| | | I l
| | | |
! ; : !
I 175 +—20— 233 +—20—+ 175 |
A Procrovps 1. Mazeiacs iz ASCEMBLY [0/Po,
> The middle panel should be glued to the bottom of the holder
base
> The holder case then wraps round the base with the handles
meeting at the top. sy

ASEAN Y p1fa

Example: Case 5, Malta Team 2, (Strathclyde and Malta); instances of information

content in sketches on a wiki.

Concepts - StrathMalta Global Experience Page 6 of 10

Coneerrs

Inclined - gravity fed
Funcnonat [uss,

) Three wires only holding Mitris s 10,

\1 4 bottles Furiertevime o,
LOISIN ™
FN

PESIGN

RATIONALE Direction of atheletes

CoNTEwrupm (MvFo.

conveyor inclined slightly

” ™ I —: backwards not to fall easily
\ N A PES[61/ RAT/oMALE
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Appendix 3.7 Marked up Examples of Instances of Information Content

Example: Case 5, Malta Team 2 (Strathclyde and Malta); instances of information

content in emails.

U,
From: David Fraser

Sent: 24 November 2007 11:28

To: Michael sim; andre.spiteri@gmail.com; ilandalli@yaheo.com; ms_astrid@hotmail .com

Subject: RE: Global Design
Hello all
Sorry for not considering work (and outings) for Friday night. (~-7")

I've set up a 'doodle' \time chart which you can participate in. All you have to do is
type your name, clck when you are free and pr?ss 'participate’.
\ /
Here's the URL: httﬁ;//www.doodle.ch/partic;éation.html?pollIdzntskqumc6fc2z4m
\ /

It's for Sunday - soiif'u can do it today qﬁat would be'great.
| &

\
\ /

Thanks \ /
\ (Souar 1m0,
\ / :
Davie \ ORG IMFO. Gid TEAM //
/
/ /
ATr7ons

é064%770Aﬁ*L,IAJFb' /7
NMeerisny

@
From: Michael Sim

Sent: 03 December 2007 08:58

To: ilan dalli; David Fraser; andre.spiteri@gmail.com; ms astrid@hotmail.com
Subject: Global Design -

Hey guys,

not sure if David emailed you earlier but we have been told to let you know that ther
is a reflection exercise for Global Design scheduled for today at 2-2:50 GMT (3-3:50
Malta time). If this is a problem then let either mygelf or David know!

!

Hope all is well and will hopefuﬁly speak to you ter.

\

Best Regards, \
: ’ \ ) /
Michael Sim X ‘ ORG. INFO. 0 TEAM

{'A reonN

\Soerar 1o
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Initial Questionnaire on Information Storing

Appendix 3.9

Example: Case 2, USA Team 6 Questionnaire
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Appendix 4.1

Context Detail for Student Team Case Studies

Partners Strathclyde Global | Project Duration and Tasks | Tools used to Students
56521 Global | Design store 2 E
Design Class Project information SE
with....
3 weeks LauLima Learning 3 UK 5™ year Product Design
ME397 Design Environment o Engineering (PDE) students
Stanford Theory and Week 1 — needs finding _ _for stori_ng > £| 2USA st_udents Mechanical
;‘ University Methodology - _ Week 2 — concept generation information & 8| Engineering Design Methodology
S Stanford. Distributed Designand | and selection _ © | research students
&5 USA. Design with prototype of | Week 3 - prototyping PolyCom VC for o] 3UK 5™ year PDE students
= Digital Libraries | a Coffee presentation ™ 2| 3 USA Mechanical Engineering
Class Cup @ 8| Design Methodology research
Holder Email O F1 students
to hold six 72" Weeks Socialtext 2 Strathclyde 5™ year PDE
cups using | Task-based for storing students
. only information ™ g 3 Swinburne 4™ year PDE
~ Usr’l\?cgrbslljtr;f) ; HDPD524 cardboard | Week 1 - Background research No VC & §| students
2 Technology Professional Week 2 — Strathclyde create Email © k| (all final years)
= Melbourne. | Attributes’ Class concepts; Swinburne students Google Docs 2 Strathclyde 5™ year PDE
» Australia ! then made and tested the for storing students
prototype information 3 cg 3 Swinburne 4™ year PDE
No VC & $| students
Email O | (all final years)
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Appendix 4.1

Context Detail for Student Team Case Studies

2 Weeks Wetpaint « | 2 Strathclyde 5™ year PDE
Task-based for storing £ students (same students as Study
Design of a information § 2 Case 3)
Marathon | Week 1 — Preparation; research PolyCom for VC ‘0 m| 3 Maltese 3" year Mechanical
. — Water and initial concepts & <| Engineering students
2z ,\ljnlversny of . Station, VC meeting to discuss concepts Email O 2
S alta, Msida, | Voluntary basis K d sel m
= Malta market and select one Google Groups o | 2 Strathclyde 5™ year PDE
research to | Week 2 — Concept development for storing £ students (same students as Study
concept and presentation information § 2 Case 4)
design only FlashMeeting for | © | 3 Maltese 3 year Mechanical
VvC & <| Engineering students
Email O 2
Swinburne Design and | 3 Weeks Wetpaint 3 Strath. Students — 1, 5™ year
2 University of prototype of for storing PDE students; 2, GIM PG
k5 Technology, a Coffee Week 1 — research, concepts information students
% = Melbourne, HDPD524 Cup generation & evaluation (global) 3 Swinburne 4™ year PDE
> 3 Australia ‘Professional Holder Week 2 — detail design Email students
N Attributes’ Class | toholdsix | (Swinburne) (all final years)
> ; . m
= cups using | Week 3 — prototyping ~ E
& only (Strathclyde) eS8
cardboard O

Note Study 4, Case 7 is the Validating Study
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Appendix 4.2 Where information was stored across the Case Studies
Where information was stored
o LauLima file galleries — | 69 files across 2 file galleries (68 image files & 1
2| @ files text file)
o 2 8 LauLima wikis 31 wikis - 4 levels; 56 links to other wikis or files
- § University email system | 39 emails — 5 attachments (also in Laulima)
E S LauLima file galleries — | 41 files across 2 file galleries (27 image files, 8 text
2 % | files files, 5 wikis, 1 PPT)
< g LauLima wikis 10 wikis - 2 levels; 9 links to other wikis or files
University email system | 41 emails — 31 attachments (also in Laulima)
o Socialtext — 5 wikis - homepage + 4
z| @ wiki pages 33 files (all image files embedded in wiki pages)
o ®©
‘;‘ S © University email system | 5 emails - no attachments
e
S S Google Docs - 5 web pages - homepage + 4
@ ST | web pages 2 files (pdfs of PPTs also on Google Docs web
2 &
Y8 pages)
University email system | 8 emails — 1 attachment (uploaded to Google Docs)
0 Wetpaint — 9 wikis — 3 levels (14 links to wikis and to 1 pdf)
2 8 wikis 1 file (pdf linked to wiki)
™ 2 8 University email system | 11 emails
> O
= Google Groups — 1 web page - storing files; no other information
&5 2l o web pages 5 files — 2 image files (several images, 3 Word docs
D) g with text and images
University email system | 5 emails
Wetpaint — 21 wikis
Z| € | wikis 37 image files in photo gallery
< 3| & 1 PPT presentation
NS % @ 18 posts
g 5| > S| University email system | 5 emails — 3 SolidWorks attachments
0n < N~
=~ O
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Appendix 4.3 What information was stored across the Case Studies: Formal &

Informal Information

What: What: | What:
il 'k'a . i instances of | Formal and Informal instances of
11€s, WIkis, émalls information | information content
content Formal Informal
files 161 129 80% 32 20%
= | LauLima wikis 233 140 | 60% | 9 | 40%
S | emails 170 2 1% 168 99%
= overall 564 271 | 48% | 293 | 529
©
7 files 378 258 | 68% | 120 | 32%
N | LauLima wikis 39 0 0% 39| 100%
S | emails 131 20 15% 111 85%
overall 548 278 51% 270 49%
Socialtext wikis 201 102 51% 99 49%
o
g | emails 37 0 0% 37| 100%
O
N overall 238 102 43% 136 57%
©
g Google Docs 112 59 53% 53 47%
< web pages
2 | emails 44 3 7% 41 93%
O
overall 156 62 40% %4 60%
Lo
8 | emails 42 0 0% 42 100%
O
overall 261 98 38% 163 62%
o
2 files 213 137 64% 76 36%
>
by o | Google Groups 0 0 0% 0 0%
@ webpage
S | emails 24 0 0% 24 100%
overall 237 137 68% 100 42%
g | Wetpaint wikis 402 212 | 53% | 190 | 47%
[y
o
2| emails 17 0 0% 17 100%
<t -
z |32
% 8 § overall 419 212 50.5% 207 49.5%
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Appendix 4.4

What information was stored across the Case Studies: Top 5

on tasks

What: % | What: % | What: % What: no instances of
Top 5 instances  of Top 5 instances  of Top 5 instances  of information content
information content in files information  content  in information ~ content  in
wikis/ web pages emails

Materials information 17 | Materials information 12 | Actions & decisions 19 Rough calculations
Detail design/prototype 15 | Concepts 10 | Problems/issues/questions 18 Concept testing

— | Functional information 14 | Design rationale 9.5 | Contextual information 13

D

b(@ Detail design/prototype 10 | Detail design/prototype 8 Social information 12
testing
Concepts 9 Contextual information 7 Organisational information | 10.5

on team
—

é‘ Product/user requirements 17 | Contextual information 36 | Actions & decisions 25 Manufacturing information
Z Materials information 11 | Organisational information | 18 | Communications 17.5 | Rough calculations
on task information
~ Functional information 8 Organisational information | 18 | Problems/issues/questions 10

@ on team
8 Contextual information 7 Social information 15 | Organisational information | 8
on team
Organisational information | 7 Prior knowledge/experience | 5 Procedural information 7
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Appendix 4.4 What information was stored across the Case Studies: Top 5

What: % | What: % | What: % What: no instances of
Top 5 instances  of Top 5 instances  of Top 5 instances  of information content
information content in files information ~ content  in information ~ content  in
wikis/ web pages emails
Contextual information 15 | Social information 27 Market research
All files were images. Embedded
in wikis pages. Examined as wiki | Materials information 14 | Actions & decisions 24 Concept testing and evaluation
™ content Actions & decisions 12 | Contextual information 16 Prior experience/knowledge
D
b(@ Components & assembly 10 | Organisational information | 8
on team
~ Functional information 8 Organisational information | 5
> on tasks
©
2
» Components & assembly 18 | Actions & decisions 25 Product/user requirements
All files (pdfs of ppts) also as | Materials information 15 | Social information 18 | Concept testing and evaluation
< go\?v?ll(? g)?ﬁevr‘]/fb pages. Examined Actions & decisions 14 | Contextual information 16 Prior experience/knowledge
% ' Contextual information 7 Locational information 9 Discussions
©)
Design rationale 7 Design rationale 7
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Appendix 4.4

What information was stored across the Case Studies: Top 5

What: % | What: % | What: % What: no instances of
Top 5 instances  of Top 5 instances  of Top 5 instances  of information content
information content in files information ~ content  in information ~ content  in
wikis/ web pages emails
Functional information 12 | Actions & decisions 24 Concept testing/evaluation
1 file linked to Wetpaint wikis.
Examined as wiki content. Contextual information 12 | Organisational information | 17 | Detail design/prototype testing
Lo on team
% Product/user requirements 11 | Problems/issues/questions 14 Discussions
© Social information 9.5 | Communication information | 2
. Actions & decisions 8 Social information 2
>
E
& Functional information 23 Actions & decisions 42 Concept testing/evaluation
i All information stored in 5 files, _ _ _ i _ i
Product/user requirements 18 | Jocated on 1 webpage in Google | Organisational information | 12.5 | Detail design/prototype testing
© i _ Docs Examined as file content on team i _
2| Contextual information 13 Social information 12.5 | Prior knowledge
353
O Concepts 10 Locational information 8 Discussions
Design rationale 7.5 Organisational information | 8 Communications information
on tasks
Problems/issues/questions 12 | Social information 29 Prior experience
&| All files embedded in wikis, | Functional information 10 | Organisational information | 18 | Discussions
< ~ S therefore examined as wiki on team
3) 8 S content. Concepts 9 | Actions & decisions 12
= o
» o% Product/user requirements 8 Problems/issues/questions 12
> Contextual information 8 Locational information 12
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Appendix 4.5 What information was stored across the Case Studies: Amounts
What: Amount of information content students thought they stored from all information generated on
distributed projects (source questionnaire (gql))
none Up to 25% 26-50% 51-75% 76-100%
project scope, functional user surveys/ detail design/prototype, | market research, project/user

Study 1

Case 1 (UK response

only; USA did a VC

interview instead)

information, materials information,
rough calculations, prior
experience/knowledge,

discussions, social information,
contextual information, procedural
information, or organisational
information on tasks and team

observations,
manufacturing
information, concept
testing, design
rationale,
problems/issues/action,

actions & decisions
and communications
information;

components &
assembly information,
concept
testing/evaluation and
detailed
design/prototype
testing

requirements, concepts
and final
results/solution;

Case 2 (UK and USA responses)

functional information, materials
information, components & assembly

concepts testing
detailed design testing

concept evaluation

final results/solution,
design rationale and

market research, user
surveys/observations,

social information, contextual
information or procedural
information

discussions and
organisational
information on tasks
and team

testing

information

information, manufacturing communications project/user
information, rough calculations; information; requirements and
detail design/prototypes, prior concepts
X experience/knowledge, actions &
) 1
decisions, problems/issues/questions,
discussions, social information,
contextual information, procedural
information, or organisational
information on tasks and team
functional information, materials information, | market research, user product/user project scope
manufacturing information, rough concepts, concept surveys/ observations, requirements, concepts
calculations, prior evaluation, detail components & testing, final
< experience/knowledge, actions & design/prototypes, assembly and detailed results/solution and
g decisions, problems/issues/questions, | design rationale, design/prototype communications
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Appendix 4.5 What information was stored across the Case Studies: Amounts

Following Study 1 it was found that asking students what they thought they had stored did not give an accurate record
of what had been stored. The analysis of the stored data/documents on wiki sites, in files and emails gave the accurate
picture. Therefore in Studies 2 & 3 students were asked to only give an estimate of how much of all the information they
had collected and generated during the project did they store.

@ | Overall - 60-70%
©
~| ©
>
©
=)
h| < Overall - 60%
Z
O
o Overall - 50% stored.
3 No PolyCom conversations stored.
o ©
>
©
2
?| Overall - 45% (if VCs had been stored then 80%)
Z
O

About 80%

Study 4
Case 7
(validating
case)
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Appendix 4.6 Information Carriers across the Case Studies

What: information carriers

Photographs or scans - hand drawn sketches or notes
Photographs - physical models/ objects /people

Text — reports, meeting minutes (documents or wiki pages)
Spreadsheets/Gantt charts

Video (You-Tube; links not live; removed)

Case 1

Text — reporting, meeting minutes (documents or wiki pages)
Photographs or scans - hand drawn sketches or notes
Photographs - physical models/people

Presentations (on wiki pages)

Images from internet

Video

Text — meeting minutes, feedback, annotation
Photographs - physical models/people/objects

Study 1

Case 2

Case 3

Text — meeting minutes (documents or wiki pages)
Photographs - physical models/people/objects
Photographs or scans - hand drawn sketches or notes
CAD drawings

Text — meeting minutes (documents or wiki pages), reporting,
notes on web pages, annotation

2D CAD drawings

Photographs - physical models/ objects /people
Spreadsheets/Gantt charts

Study 2

Case 4

Case 5

Study 3

Text — meeting minutes (documents or wiki pages)
Photographs or scans - hand drawn sketches or notes
Images from internet of background research

Case 6

Text — meeting minutes (documents or wiki pages), annotation,
reporting

Photographs or scans - hand drawn sketches or notes
Photographs or scans — engineering drawings

Photographs - physical models/ objects /people
Spreadsheets/Gantt charts

CAD drawings

Study 4
Case 7
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Appendix 4.7 What information was valued across the

Case Studies

Case Study 1: (UK) Value given to Information Content

‘I:IO =novalue B1=somevalue O2 =great value ‘

value
o =
.
| ]
| ]

2 . SRS 2R ©. & NP S
e Pl & L QFXO O e Lo L OO
600}%4%.@@%&\@\\,&0;3@ é‘{b\\ &&1\ \(\0\0\\ \‘9“\@&6}"’\0\&?@0&%&\ %{%e’éﬁ\
é\e S Q,QQOQ\ S\ (,0\0 O \O\s\é @\§\g\e (,Q’ \(b'be’ Q/e O \30 0\\0‘\0‘\\' \\'
AN RS I P Fo Y@ D 2
D@’ O A Fa? PR RKE (PN 2O Y. F TN f
SO 2 R CSEST D0 L &9 7D 700" P DD @ OO
I AE S OO IFE P @ L@ P S
NS &\) O &L g <@ &f\,& ES é\\O\Q/@ <<§e°0 g Q/& (,\\e’b&e’b
& T RS ER & RS 0&\00«&% &
¥ Y & N R ¢ Qo70

Note: Team 5 (USA) did not complete a questionnaire. At interview, USA-side were

found to value -

Formal information content: market research, product requirements, concepts, detailed
design/prototype and the final results/solution the most; and, Informal information content: actions &
decisions and problems/issues/questions were valued the most. (T5USA,I)

Case Study 2: (UK) Value given to Information Content

‘I:IO =no value B1 =some value O2 =great value

Case Study 2: (USA) Value given to Information Content

OO0 =novalue B1=some value O2 =great value
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Appendix 4.7 What information was valued across the Case Studies

Case Study 3/5: (UK) Value given to Information Content

value
o =
5
=
4—
4—

‘I:I no value Bsome value Ogreat value ‘

Note: same UK students for Case Study 3 and Case Study 5. “Value’ responses given
at semi-structured interview.

Case Study 3: (Sw) Value given to Information Content

=
=
=

A A s N o -
= SRR QOIS @ o Lo o AT QIR e
(2R N A NN T S s 2\ $ T QT QN
GF NS é\&o@(\o\‘;\ 0 508 TSP @00
¥ TR PN RSN e“%@ SIS
S R RN S F P O CLF ¢
FE & FTEITF OEL FEFE PSP P

Ono value Bsome value DOgreat value
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What information was valued across the Case Studies

Case Study 4: (UK) Value given to Information Content
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Appendix 4.7

Axliii

‘I:I no value Bsome value Ogreat value ‘

‘ Ono value Bsome value Ogreat value ‘

Case Study 4: (Sw) Value given to Information Content

Note: same UK students for Case Study 4 and Case Study 6. “Value’ responses given

at semi-structured interview.



Appendix 4.7 What information was valued a

cross the Case Studies

Note: same UK students for Case Study 5 as for Case Study
responses given at semi-structured interview.

3; see above. “Value’

Case Study 5: (Malta) Value given to Information Content

2

g
. I LI LI LI
>
N & R PRI (\9 R c
QT N AT ATk oD R R N I S S
oM AN TATAS MG S SIR SIFCENNEN SN K-
TS TS PERF Y Sl TSRS
e R FEFSC S RS LAE TG S G S
(0 LA D KN LT (SO RONNC @ F (F NP
FP T ETFSEN $ NS SFSE L
LE CFEES L SF ’§’Q’~° P CEEPRSE

Ono value Bsome value Ogreat value ‘

Note: same UK students for Case Study 6 as for Case Study 4; see above. ‘Value’

responses given at semi-structured interview.

Case Study 6: (Malta) Value given to Information Content

g
N I_,_I_,_I_,_I_,_I_,_I_,_I_,_I LI I LI
0 ‘ ‘ ‘ ‘ e ‘
R N
@ R O A A N R G G o AR A v A QN
R AN RSN SR N R S I SN SN A SR OO,
é\&%(';\\\)(,o(\o@é\):(,\\}@bzg\b&\\o(\{z&\e OQQ'(‘:’ZS} \2,9\\} Q:‘Q(\@:\@?ie&e(96;0(\\\‘\(‘\\0.\‘_\\\’25&{\\9{5:;\9&00
AOAD & & @ O 1S
VP TR CHERIS S0P FELEE FLP
FE & EEOTLTEE FEF S L E T

Ono value Bsome value Ogreat value
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Appendix 4.8

Mindmap Summary of Case Study 1 Findings and Issues

' reflection ’

i reflection

+ UK valued the FORMAL information
and knowledge more than INFORMAL.
USA side valued INFORMAL
information more than the FORMAL -
cultural difference. (USA,i) (v)

+ The UK students valued FORMAL
Information & Knowledge most, e.g.
market research; materials

& manufacturing info; concepts,
development and testing; and final
solution (UK,q5) But couldn't have
produced this FORMAL information
without the INFORMAL information. (v)
USA valued market research and

oroduct recui most (USA D
P S Y i

+ Of the INFORMAL Information

& Knowledge, UK students valued
problemsﬁssuesfquest\ons and actions
& decisions the most. (UK,q5) Design
rationale was most valued by USA
students. (USA.i)

+ USA students felt they needed to
store - concept sketches; product
requirements, significant events;
meeting minutes, pictures and final
solution. (USA, 1) Significant information
= info on product; info on process; info
on concepts; info on team; rationale (v)

= Need equal skill/familiarity with tools
(5.1,rr) Gap between UK & USA (v)
USA activity/changes to wikis less than
UK (w} Info in file galleries initially only

USA. (fg)

= System used needs to be simple
(USA,i)

=Project Memory Team 5

* Info sorted and stored in different
places therefore difficulty in sharing. (v)

+ Beneficial to have a place to access
project information and knowledge at all
times. (5.2.rr)

= The team recognised the need for

organisation & structure. Recording info
can eliminate issues. (5.1,rr) Info storing
evolved - best to discuss upfront (USA.,i)

« Information was stored on wikis and in
file galleries to keep team aware; to
refer back to and to ‘refresh memories';
and to allow everyone access to all
project information. (UK,q4) (5.2,rr) Also
to help prepare for presentations (v)

+ Scme students wanted to store
everything (UK,q4) but others anly
wanted to store what they needed to
remember (USA,i} Best to store only
what's useful for project (v)

esall on short ri
Recording can take over 'doing’ (v)

- Info storing evolved. Should have

made info storing 'rules' at beginning
jointly, for shared 'ownership' and to
support different cultures. (USA. i) (v)

« Essential to turn around information
fast to allow other side of team to work
based on decisions made. (5.2,rr)

Project Information Guidelines would
have been welcomed (v)

- Using Info storing system and
communication worked well (r)

= Emails used to transfer info across
team but was difficult to find later.
(USA.i) Didn't refer to information in
emails much (v)

+ FILE GALLERIES - Uploading peaked
mainly around the deliverables and pre-
final presentation INFORMAL
information was salely recorded in the:
file galleries until the project started.(fg)

+ WIKIS stored 100% INFORMAL
information until the start of the project.
(w)

» EMAIL was used regularly at
beginning of project and heavily at the
end. (em)

3 main areas for storing Information
& Knowledge were - file galleries in
LauLima; wiki pages in LaulLima and
university email.

FILE GALLERIES stored 69 files
containing 161 instances of information
and knowledge. 98.5% instances as
image and 1.5% as text. (fg) - Info in
FILE GALLERIES contained mostly
FORMAL Information & Knowledge
(B0%), with 20% INFORMAL
Information & Knowledge. (fg)

WIKIS stored 233 instances of
information and knowledge on 31 wiki
pages across 4 levels. (w)

+ Info in WIKIS contained 60%
FORMAL Information & Knowledge and
40% INFORMAL Information
& Knowledge.(w)

39 EMAILS contained 170 instances of
information and knowledge. (em)

+ Info in EMAIL was 98% INFORMAL.
(em)

= Of the FORMAL information in EMAIL,
no rough calculations info were stored;
some of all of the other types was
stored. (UK,q1) Scme of all of the
INFORMAL information types was
stored. (em)

+ Team info richest as images (fg). great
way of storing info; most useful. (USAi)
Both USA & UK worked well this way (v)

« FORMAL Information & Knowledge -
Students noted a greater % of FORMAL
information was stored (UK,g1). Infact,
very slightly more instances of
INFORMAL information was actually
stored across file galleries, wikis and
emails (293 INFORMAL : 271
FORMAL). Omitting emails, more
FORMAL information was stored acrss
file galleries and wikis (262 FORMAL
1157 INFORMAL). Lot of FORMAL
infomation stored in LL file galleries
(USAI) as final solution and deliverables
(UK. q1).

* INFORMAL Information & Knowledge -
Lot of INFORMAL Information didn't get
stored. (USA.i) (UK,q4) Students noted
they recorded design rationale,
problems/questionsfissues andactions

& decisions, the most but not all.
(UK,q1} Not enough actions & decisions
were stored. (USA,i) Didn't store enough
information on the actual path to get to
the concepts and products (v)

{" source of data: see Appendix 3.5 for |

i coding

« There was a lot of INFORMAL
Information & Knowledge exchanged
and stored via email/communication
technologies (USA.i) (UK.q2,04)

Axlv

* INFORMATION CARRIERS- Quickest
method of recording was skeiching or
writing on paper. (UK,g4) This was
scanned or pholographed to share.
(UK,q3) Photos and video made for
good evidence. They were a good
snapshot of what happened. (UK,q4)
(USA) Lot of pictures and drawings
were stored. (USA,i) Video was time
consuming and hard to extract from
later. (USA.i} Meeting minutes recorded
key outputs of both FORMAL and
INFORMAL Information and knowledge
(stored on wikis). (UK,q4)

« PolyCom and Skype were not
recorded. Key points were minuted and
stored. (USA,i)




Appendix 4.9 Mindmap Summary of Case Study 2 Findings and Issues

* The UK side of the team valued
FORMAL Information & Knowledge
most, across all categories of
information types (UK,g5) USA side of
the team valued FORMAL information
& knowledge less than their UK team
mates. (USA,g5)

« USA team members valued
INFORMAL information & knowledge
more than FORMAL. (USA.q5)
INFORMAL Information & Knowledge
was valued much less by the UK side
with team organisational info. being
valued the most in terms of progressing
the project. (UK,q5) Difference was
possibly cultural and also due to USA
working to a diiferent set of project goal.
(v)

« Significant info = market research;
concepts; organisational info on team;
deliverables; justification (rationale);
minutes; and actions & decisions (v)

* FILE GALLERIES - Uploading peaked

before and after deliverables dates. (fg)
Leading up to project, Information was

100% INFORMAL in file galleries.

« WIKI use was low and evenly spread

pre-project and DI';CG during. (w)

+ EMAIL was used predominantly at the
beginning and end of the project (em).
Pre-project information and knowledge
content was 100% INFORMAL.

questionnaire/nterviews

archived data

=Project Memory Team 6

« Recording Project Objectives and Ti
Management can avoid issues. (6.3,m)
Error not to record the 'rules’. (6.1,6.2.r1
An Information strategy at beginning
would clarify things and make project
run smoother (v)

« Information & Knowledge lay in
different places - couldn't find
information. (6.1,rr)

+ Discussion/email clarified Information
in repository. (6.1,rr)

ource of data: see Appendix 3.5 for
oding

AxIvi

« System used (Laulima) was complex.
Simpler systems were identified e.g.
Socialtext. (r}

I"questionnairefinterviews }

+ Tools changed during the project -
where is the information? (r)

« Team had too many systems, stored
information & knowledge was too
fragmented (v)

« Using 2 information storing systems
meant having dupicated information. (r)

3 main areas for storing Information
& Knowledge were - file galleries in
LauLima; wiki pages in LauLima and
university email.

FILE GALLERIES stored 41 files (fg)
containing 378 instances of Information
and Knowledge. 66% image files;
19.5% text files; 12% video files and
2.5% PPT files (fg)

« Info in FILE GALLERIES - 68%
FORMAL Information & Knowledge and
32% INFORMAL Information
& Knowledge. (fg)

WIKIS stored 39 instances of
information & knowledge on 10 wiki
pages across 2 levels. (w) .
Info in WIKIS- contained 100%
INFORMAL Information & Knowledge.

41 EMAILS contained 131 instances of
information and knowledge.(em) «
Info on EMAIL - 15% of information type
was calegorised as as FORMAL
Information and Knowledge and 85%
INFORMAL. (em)

= Of the FORMAL information, no
manufacturing processes or rough
calculations info were stored; some of
all of the other types was stored.
(UK.g4) Some of all of the INFORMAL
information types was stored. (USA,q4)

= Recording information prevents
forgetting meeting information. (6.2,rr)

* Text documents were the richest in
Information & Knowledge content. (fg)

» Students were under the impression
they stored more FORMAL information
than INFORMAL (UK,q1) Overall, an
almost equal number of instances of
FORMAL information (278 instances)
and INFORMAL information (270
instances) had been stored across the
file galleries, wikis and emails. Omitting
email information content more
FORMAL information was stored { 258
instances) compared with INFORMAL
(159 instances) across file galleries and
wiki pages. (fg,w)

= Students felt they had stored less
INFORMAL information. Design
rationale & communications info were
important. (UK,USA.q1) Social info.
helped build team cohesion. (UK,q3)
INFORMAL info is time consuming to
store, (UK,g4)

* Recording INFORMAL Information
was time consuming. (UK,q4) Locking
back it is neccessary (v)

= INFORMATION CARRIERS - Photos,
videos, skeiches (scanned in), meeting
minutes, PPTs and Word docs were
different formats used by team.
(UK,USA,g3) Video was a goaod way of
sharing and keeping information and
knowledge (but could be time
consuming). (UK,qd4) PPTs were a good
and easy way to store information.
(UK,USA,g4)




Appendix 4.10

Mindmap Summary of Case Study 3 Findings and Issues

« Of the Formal information types -
market research and product user
requirements were 'greatly valued'

information types by both sides of team.

(St,Sw,q2;v)

+ Of the Informal information types -
design rationale, discussions and
organisational info on team were
‘greatly valued' information types by
both sides of team. (St,Sw,q2;v)

= UK students didn't value social
information. All other information types
were valued to some extent by both
sides of the team. (St,Sw,q2;v)

concepts/ideas, concept testing,
components & assembly, final solution,
communciations info, contextual info,
procedural info and locational info. (v)

+ Swinburme students also 'greatly
valued' - materials info, problems/
issues/questions, and organisational
info on tasks. (Sw,q)

+ Locational info is of great value as
there is nothing more frustrating then
not finding a file. (2.1,v)

+ UK sludents reported that design
rationale is really important in terms of
justifying what you are doing. (2.2,v)

= Swinburne students only uploaded
and stored information once, on
completion of their part of the project.

(Sw,q)

=Strathclyde/Swinburne

* Swinburne worked with the UK
information as they thought necessary
and then posted their work. (Sw.q)

(Sw.q)

» The asynchronous nature made the
team work in 2 sides; distinct start/stop;
passing information over to each other
for comments and development. (r,
2.2v, Sw.q)

* Swinburne students noted different
time zones might have made it difficult if
they had been working simultaneously.

- UK students felt they didn't know their
Australian team mates well enough to
discuss a strategy. (2.2,v)

« UK students noted that no distributed
design rules were established due to
the turn-based nature of the project.
(2.1.22v)

Project Memory

Team 2

["archived data_}

Information and knowledge was stored
in SOCIALTEXT and EMAILS. (2.2,v)

+ System needs to have acceptable
learning curve. (2.2,v) Be simple to use
and have a simple interface. (2.1,rr)
Swinburne reported SocialText was
easy to use and information was easy
o access. (Sw,q)

+ Familiarity with wiki systems before
using Socialtext was good. (2.1,v)

+ Not obvious where information was
stored. Took some time to figure out
where information was posted.
(2.1,2,2,v)

“refiection |

- Information store requires longevity.
Lost infermation too soon using 14 day
Socialtext trial. (2.1,2.2,rr)

="Socialtext acted like a virtual
noticeboard where information
remained but people never actually
mef "(2.2.rr)

201 instances of information were
stored in Socialtext on 4 web pages
linked from Homepage. (is) There were
33 image files stored. (is) - Equal
amounts of Info. & Knowledge were
stored in SocialText - 51% FORMAL
and 49% INFORMAL. (is) Students
hadn't realised this. (2.2,v)

* UK and Australian sides stored almost
equal amounts of information. UK =
54% and Australia = 46%. (is)

~ Information on web pages of
SocialText was stored as TEXT (62%)
and PHOTOGRAPHS of physical
models/objects/ipeople (38%). (is)

+ Didn't document problems; just
solution in order not to complicate
things. (2.2,v) -+ Stored images of
process of final solution and pictures of
prototypes but not all concepls. (2.2,v)

« Simple and quick to document the
process by photographing; easier than
describing by text. (2.2,v)

+ Of the Formal information
most was stored as PHOTOGRAPHS
of models/objects/people - 62% and
TEXT - 38%. (is) * Of the Informal
information most was stored as TEXT -
87% and PHOTOGRAPHS of physical
models/objects/people - 13% (is)

« Students preferred to give a
summarised series of steps to the
project rather than include all info. eg
worthless concepts; less cluttered.
(2.2.v)

{ questionnairefinterviews |

+ Swinburne students reported that no
rules were in place for distributed
information storing. Neo discussion
took place with other side before
they finished their portion. (Sw,q)

= Generally, one person on each side of

the team stored the information. (2.2 v)

= Time was spent making information
CONCISE bul nformatve. (r) This 1orce
our side of the team[UK] fo think
harder."(2.2,rr)

« Students felt that in asynchronous
design they had to be very specific and
everything had to be clarified. (2.1,v)
Couldn't assume anything and had to
make obvious. (r) Any ambiguity had to
be reduced: it had to be succinct. (r)
(2.1,m) This was regarded as additional
to collocated work. (2.1rr)

+ Students reported Socialtext allowed
information to be clearly structured and
presented. (2.2,m)

+ Australians followed UK process;
using a presentation format.
(2.2,v;r;2.2.rr)

-Students reported about 60-70% of
information was stored on project.
(2.1,2.2v)

» Students felt they were task-driven
hence a lack of stored social infe.
(2.2,v)

« Students stated that little of their own
work was revisited by themselves but
work of the other side was viewed and
discussed. (2.2.v)

= Australian side reported UK
information was useful and that an
understanding was met. (r)

+ Model was reproduced exactly so
stored information had enough relevant
correct data. (r)

i coding

| source of data: see Appendix 3.5 for |

AxIvii

5 EMAILS contained 37 instances of
information and knowledge.(em)

* Information in EMAILS - 100% of
information type was categorised as as
Informal Information and Knowledge
(em) +Seldom used due to short
timescale. Used for introductions at
outset. (2.1,rr)




Appendix 4.11

Mindmap Summary of Case Study 4 Findings and Issues

Information and knowledge was stored
in GOOGLE DOCS and EMAILS.

* Early use of Google Docs was
problematic - team members getting
access to information ; unfamiliarity with
the system. (3.2,3.1,v) » Swinburne
students couldn't access shared
information space for 2 days. (Sw,q)
new where info was to be stored
everything was ok. (3.1,rr)

* Information was stored in different
areas of Google Docs causing
confusion in team at first. (Sw,q) UK
students found it confusing that there
were several ways to store info. (3.1,v)
Once everyone was familiar with
system it was easy to find information.
(3.2,v)

* Paper was used to skelch ideas, but
this wasn't easily sharable with
Australians unless a scanner or camera
was readily available. (3.2,v)

= Each side of the team's work wa
looked at during the project. Stored
information was revisited by UK side to
"...jog our memaries a bit" when writing
reflective reports. (3.2,v)

- Google Docs was good for storing
/sharing/transferring information -
"..sufficient for storing information for
project needs."(r), no file formats issues;
only requires browser; had sufficient
space requirements; everyone could
access information regardless of
location; allowed PPTs to be easily
created; offered instant messaging.
(3.1,rm; 3.2,rr) * Swinburne noted Google
Docs was easy to leam and use. (Sw,q)

- Students reported that ability to use
Google Docs before the project would
have allowed application to be used to
greater success and improved sharing
of design information. (3.2,rr)

= Information was stored in a slideshow
on Google Docs - it was easier to
compile and flick through. (3.2,v)

Project

emory

=Strathclyde/Swinburne

+ 'Follow-the-sun’ design process
promoted more of an information
alteration/change process rather than a
collaborative design process. (3.2,rr)

+ Swinburne students constructed UK
designs after looking at them; made
modifications; drew up changes; refined
and used Google Docs to upload
information. (Sw,q)

| archivad tata |

+ UK students stored work in Google
Docs PPT. Australian side adopted
same format for their feedback as UK,
adding to the PPT. UK found this
useful. (3.2,v) (r)

+ Team worked as 2 sides. (3.2,v)

+ Infarmation storing was adhoc. UK
side of team felt that establishing a
strategy for information storing was a
waste of time. (3.2,v) They did
however, when asked if a step-by-step
process model to storing information
model would be beneficial, said
definitely yes in hindsight. (3.2,v)

+ UK side had to ensure information
passed fo Australian side was
comprehensive; clearly documented
and timely in order to be understood
(3.1,m)

« More personal information and contact
should be made early on in the
distributed design process. (3.2,rr)

« Swinburne students noted they had no
rules for storing or exchanging
information. (Sw,q)

« Lack of time [due to short timescale of
project] affected clarity of information -
rough sketches and PC drawings were
used rather than AutoCAD and
SolidWorks. (r)

+ Sometimes information, returned by
Swinburne, lacked detail eg dimensions
causing delays. (r)

Team 3

questionnairefinterviews

+ Incomplete information - time limited ! coding

{ source of data: see Appendix 3.5 for |

how detailed and well presented
information could be. UK team felt
limited by simple sketches and word
descriptions. (3.2,rr)

Axlv

» Of the Formal information types -
market research, product/user
requirements, materials info,
components & assembly info. and final
solution were 'greatly valued'
information types by both sides of the
team. (St,Sw,q;v)

+ Of the Informal information types -
problems/issues/questions was 'greally
valued' information types by both sides
of the team. (St,Sw,q;v)

* UK students also 'greatly valued' -
conceptsfideas, concept testing,
detailed design, detailed design testing,
design rationale, communciations info
and procedural info. (v)

- Swinburne students also 'greatly
valued' - functional info. (Sw,q)

* UK students didn't value discussions.
All other information types were valued
by the sides to some extent. (St.q;v)

+ Although they 'greatly valued' the final
solution the UK students did recognise
that the final solution is possibly not as
important as development work. (3.2,v)

+ UK students noted design rationale is
valued because there is a need to know
how things were done. (3.1,v)

112 instances of information were
stored in GOOGLE DOCS on 3 web
pages linked from Homepage. (is) Only
1 PPT file was uploaded and also
embedded in web pages of GOOGLE
DOCS. (is) * Almost equal amounts of
Info. & Knowledge were stored in
Google Docs - 53% FORMAL and 47%
INFORMAL. (is) Students hadn't
realised this. (3.1,3.2,v)

« UK side stored more than Australian
side (68%:32%). (is)

+ Information in GOOGLE DOCS was
stored as TEXT (65%);
PHOTOGRAPHS of physical
models/objects/people (21.5%);
PHOTOGRAPHS/SCANNED
SKETCHES (7.25%) - Of Formal
information, most was stored as TEXT
and PHOTOS of models/objects/pecple
(37.5% each). (is) = Of informal
information most stored was TEXT
(96%) and PHOTOS of SCANNED
SKETCHES (4%). (is)

+ Text was most preferred media by UK
side. It was how students first
introduced themselves. (3.2,v)

+ Photos were positive as they showed
the design and how things worked or
were done. (3.1,v)

+ Used text mainly to describe work as
there was little real time communcation.
UK students reparted this was hard. (r)

« UK students reported more
information than normal was recorded
about why things had been done in
order to share with others. (3.1.rr)

- Rationale (7%) and problems (2%)
were stored as the other side had to be
filled in. "Needed to explain more when
in an asynchronous situation.(3.2,v)

+ UK students agreed that about 60%
of project info was stored.Rough
sketching wasn't stored nor was all
research. (3.1,3.2.v)

* Only one final design was passed over
to Australian team mates rather than
lots of concepts. UK students felt this
offered them conirol of the process.
(3.1.v)

+ Australian side included rationale for
changes and and supplied good
feedback. (r)

8 EMAILS contained 44 instances of
information and knowledge.(em)
= 93% of information & knowledge was
INFORMAL and 7% was FORMAL. (is)
« Email was a fallback to information
storing system. We all knew how to use
it: it suited communication with Australia
ie one way. (3.2,v) = Early information
was sent by email - initial contact +
photos. (3.1, 3.2,rr)
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+ Of the Formal information types -

market research, product user

requirements, conceptsfideas and final

solution were 'greatly valued'

information types by both sides of team.

(UK.g.v)

« Of the informal information types -

design rationale, discussions,

contextual info, procedural and
locational info were ‘greatly valued'
information types by both sides of the

team (UK qv)

concept testing, components

= UK students also 'greatly valued' -

& assembly, communciations info and

organisational info on team. (UK,q,v)

« Malta also ‘greatly valued' - calcs,

functional info, materials info and prior

knowledge and experience. (M,q)

« Neither side valued social information.

(UKg.v)

+ No rules were created. Both sides
used email to advise of what was to be
done. (M2.2,v)

« UK side worked together and one

student uploaded to Wetpaint. Maltese

side put up thier own pictures and work
nto il M2 1.0

+ Distributed info. makes one think
about the clarity of what is being
communicated. (M2.1,v)

+ At times information wasn't sufficiently
clear eg descriptions of concepts. (r)

Project Memory

hclyde/Malta

Information and knowledge was stored
in WETPAINT and EMAILS. Information

from DOODLE (plan and record meeting

Times) and SKRBL (2D CAD sketching)
was also stored within Wetpaint.
(M2.2,v) POLYCOM was used to
communicate but was not stored.
(M2.1,M2.2.v)

» Wetpaint was easy to use; had good
navigation. (M2.1,v) Both UK and
Malta found Wetpaint simple to use and
easy to store information; na file size
limit. No issues. (M2.1,v::M2.1,mM,q)
Allowed access 24/7. (r)

« Skrbl was easiest to store and useful;
could save URL and go back and edit
previous drawings, add annotation.
(M2.1,v;r) However it was crude and
required a communication tool
alongside. (M2.1,rr)

= Doodle - good to organise and keep

+ The UK side set up a web site
(Wetpaint). (v) Each team member,
from both sides, could access and see
all the information. Sketches, design
details and a team availability timetable
were all there. (M.q)

* "Information was stored because it
was part-and-parcel of what we do as
product design engineers.” (M2.1,v}

*"In a perfect worid it [information]
would ail be available in one place.”
(M2.1v)

+ When asked students felt that
distributed project couldn't have been
done without stering info. (M2.1,v}

+ Paper wasn't used. Sketches were
done in SKRBL and stored on Wetpaint.
(M2.1,v)

Axlix

{ source of data: see Appendix 3.4 for |
i coding |

2

Team

« Since time difference was only 1 hour
could share info more easily by meeting
up. (M2.1,rr)

= When feedback could be given
immediately work was more
collaborative, eg using Skrbl. (M2.2,rr)

= Malta noted that information was
stored during brain storming mostly and
the final decision. (M,q)

219 instances of information were
stored in Wetpaint on 9 web pages. (is)
1 pdf file was stored. (is)

+ Slightly less Formal Info.

& Knowledge was stored than Informal -
45% FORMAL v 55% INFORMAL. (is)

* It was felt that more informal
information was stored because team
was working with people and there was
2 real need to communicate. (M2.2,v)

+ UK side stored 71.5% of information
and Maltese side stored 21.5%. (is)

- Information on web pages of Wetpaint
was stored as TEXT (81%); CAD
drawings (14%). PHOTOGRAPHS of
PHYSICAL MODELS/OBJECTS/
PEOPLE (3.5%) and GANTT
CHART/SPREADSHEET (1.5%). (is)

+ Of Formal Information most was stored
as TEXT (71%) and CAD DRAWINGS
(29%). (is) = Of Informal information
most was stored as TEXT ( 89%);
PHOTOS of MODELS/
OBJECTS/PEOPLE (7%); GANTT
CHART (2.5%) and CAD DRAWINGS
(1.5%). (is)

« Combination of text with drawing in
CAD environment was extremely
useful. (M2.2,rr)

= User requirements and functional info
were stored for an understanding of the
problem. It was felt important to have a
shared understanding of the problem.
(M2.2,v)

+ Designs and concepts were revisited.
(2.1.19) Maltese students looked at UK
side's work to take onto next stage.
(M.g)

+ UK side agreed that about 50% of
information had been captured,
since none of PolyCom had been
stored. Students reckoned this would
have been mainly informal.
(M2.1,M2.2,v)

+ Lot of original ‘argument’ was omitted
as only final concepts were annotated.
(M2.2.v)

+ Students felt a lot of information on
how things worked and justification
behind ideas was stored. (M2.2,v}

- Market research/user requirements
needs to be formally stored in
distributed design. (2.1.32)

11 EMAILS contained 42 instances of
information and knowledge (em)

+ Information in EMAILS - 100% of
information type was categorised as as
Informal Information and Knowledge
(em)

- Maltese students noted that more
direct communication (eg texting)
would have been better than email.
Some emails were missed; then as
a conseguence a meeting was
missed also.(M,q)

- No PolyCom sessions were recorded.
UK students thought it would have been
good to store the PolyCom sessions but
in reality wouldn't have had time to
revisit. (M2.1.2.2,v)
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Information and knowledge was stored « In distributed desi hi d
in GOOGLE GROUPS, EMAILS and Bhe ety ke (Ao el
FLASHMEETING urls in LauLima. (is) - —

= UK students reported that"...in
distributed design information was
difficult to convey smoothly and
understandably from both sides due to
a combination of technical factors, time
factors, and difficutties in
communication.” (M3.2,rr)

= Early confusion as to where
information lay - Maltese side thought
team was using Google Docs and
couldn't find files. Easier once both
sides found out where information was.
(M3.1,v)

= UK side found storing info on Google
Groups easy because they were familiar
with the toal. (M3.2,v) * Maltese
students found this to be very useful; it
served as a common storage space for
the whole team that could be accessed
continuously.(M,q)

« Maltese students didn't feel they
required many rules or strategies as
they exchanged information verbally
and did simple sketches. (M,g)

i reflection :

= UK side worked on their own and
together but only one student uploaded
files to Google Groups. (M3.1,v)

« Students felt that improving the
experience of information sharing was
related to the technology. (M3.2,v) UK
students reported that technologies did
have a significant impact on how
information flowed and how design
activity was carried out. (M3.2,rr)

+ Maltese students found it hard to
upload information in time for planned
meetings. (M3.1,rr)

reflection ;
- Malta drew up final design and
uploaded to Google Groups. (M3.1,rr)

- Students reported that communication
tools alone were not sufficiently
effective. They required to use an
information tool also in conjunction.
(M3.1,m)

« Information was stored during design
meetings. Also at any convenient time
that a Maltese member of the group
had relevant information.  (M.q)

« Team had technical difficulties with
FlashMeeting. (M3.2,rr) - FlashMeeting
was not the ideal VC tool due to low
quality of video and sound. Maltese
students reported they ended up using
only chat and the occasional video.
(M.g)

213 instances of information were
stored in files in Google Groups.

* More Formal Info. & Knowledge was
stored than Informal - 64% FORMAL v
36% INFORMAL. (is)

+ In hindsight UK students felt it would Project Memory * UK side stored 64% of information and
have been good to spend time Maltese side stored 36%. (is)

-}
identifying tools to be used. (M3.2.v) Strathclyde/Malta Team 3

* When asked if project could have
been done without an info. storing area
students noted"...if would have been
difficult and would have slowed things
down. Better to have a storage area.”
(M3.2,v)

+ Information in the files in Google Docs
was stored as TEXT (68.5%); PHOTOS
of SCANNED SKETCHES (21%) and
IMAGES from WEB (10.5%) (is)

+ When using FlashMeeting, text was
used most fo help with Maltese
understanding of English language.
(M3.1,v; M3.2,rr) « Sketches with
accompanying descriptions were good
to convey concepts and background
research with sufficient clarity. (r)

= Of Formal information most was
stored as TEXT (58%); PHOTOS of
SCANNED SKETCHES (30.5%) and
IMAGES from WEB (11.5% (is)  * Of
Informal information most was stored as
- TEXT (88%); IMAGES form WEB (9%)
and PHOTOS of SCANNED
SKETCHES (3%) (is)

* Information was stored on paper,
laptops and MSN. MSN wasn't kept -
that was for communication purposes.
(M3.2.v)

= Of the Formal information types -
product/user requirements,
concepts/ideas and final solution were
'greatly valued' information types by

Questionnairefinterviews ;

both sides of the team. (UK,M,q:v)

» Looked back at Market Research
when they were sketching. (M3.2,v)

= Of the Informal information types -
problems/fissuesfquestions,
communciations info, and procedural
info. were 'greatly valued' information
types by both sides of the team.
(UK.M.qv)

* Much more information was stored

- 80-90%. This was due to more time

being spent on task. (M3.1,3,2,v)

"Prefty much a complete record kept."
V)

(M3.1

= UK students also 'greatly valued' -
market research, concept testing,
detailed design, detailed design testing,
materials info, components & assembly
and design rationale. (UK,q;v)

5 EMAILS contained 24 instances of
information and knowledge.(em)

= Information in EMAILS - 100% of
information type was categorised as as
Informal Information and Knowledge
(em)

= Malta also ‘greatly valued' - actions

& decisions and locational info. (M.q) :g::'ﬁ; of data: see Appendix 3.5 for

« 5 FLASHMEETING sessions (urls)
were stored on Laulima (class shared
workspace) (is) Maltese students could
not access these.

* UK students didn't value discussions.
(UK.q:v)

Al



Appendix 6.1 Students’ Principles Focus Group Plan

Principles and Framework
for Distributed Design Information Storing - d-DIS

Focus groups — Global Design students
December 2008

Format:

Focus group to consist of 9 students. Focus group to run 2 times. Duration = 1 hour. Sheets to record
data at (2); flip charts to record data (3); voice recorder to record discussion at (4). Researcher to
facilitate group.

Sheets to hand out —

0] Consent & information sheets

(i) Info pack — Principles; Framework

(iii) Sheet to complete for feedback

1. Present Principles and Framework to group 10 mins
Introduce session, obtain consent and give an overview of the research to the group. Show
pyramid of development. Hand out info sheets.

2. Individual feedback on the Principles 20 mins
Hand out feedback sheets. Students will be given the principles for good practice and asked
whether they agree with each one or not; and asked to give an example from their global design
experiences which illustrates each response. Sheets will be provided to record data. Students will
carry this out individually. Retain sheets for analysis.

3. Small group feedback on Principles and Framework 20 mins

In groups of 3 the students will be asked to discuss and record on flip charts —

Q) Any principles they think might be missing, ie gaps. These are to be illustrated with
examples from experience.

(ii) Their thoughts on Framework

4. General discussion by everyone on Principles and Framework 15 mins

Pin up flip charts from (3) and then to sum up facilitate a general discussion on principles and
framework. Record on voice recorder.
Ask such questions as —

Q) How they see the principles and framework being implemented into project work, ie
what format
(ii) When they would use these in class

(iii) What is important to them

(iv) What factors do they think prevents good distributed information management
(V) Avre principles too general

(vi) What additional info is needed to implement to principles
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Appendix 6.2

Coding for Focus Group Participants

Code | Student/Staff Course/Expertise
(initials only)
FGL1 | CG PG Global Innovation Management
FGl1.2 | EG PG Global Innovation Management
— FG1L3 | IC PG Global Innovation Management
Q.
3 FG14 | MI PG Global Innovation Management
g FG15 | OE PG Global Innovation Management
E FG16 |PS PG Global Innovation Management
E FGL1.7 | SG 5™ Year Product Design Engineering
é FG1.8 | TF-A PG Global Innovation Management
% FG19 | XG PG Global Innovation Management
FG2.1 | EC 5™ Year Product Design Engineering
FG2.2 |JB 5™ Year Product Design Engineering
N FG2.3 | KM 5™ Year Product Design Engineering
Q.
3 FG24 | MB PG Global Innovation Management
© FG2.5 | MM 5™ Year Product Design Engineering
=]
E FG2.6 | MO PG Global Innovation Management
E FG2.7 | MS PG Global Innovation Management
é FG2.8 | PSa PG Global Innovation Management
2 FG2.1 | EC 5™ Year Product Design Engineering
Lecturer in Centre for Academic Practice & Learning
FG3.1 | SB O ) .
Enhancement; information specialist.
2 FG32 | RMCL Teachlr)g Assistant; Global Innovation Management
S Co-ordinator
. Senior Lecturer at DMEM,; information and
- g FG3.3 | AT knowledge specialist; experience and PhD
g 2 supervision in distributed design
» O FG3.4 | AW Lecturer at DMEM; Global Design Class Registrar
FGa1 | AC Research Fellow; Knowledge & Information
” Management
> F . F
3 FG42 | SL Senior Research Fellow; Knowledge & Information
L o Management Expert
-:E 2 | FG43 | KM PhD Researcher; Product Design
g 2 rcaa | 1w Lecturer at DMEM; expertise in Knowledge &
» O ' Information Management; VR; distributed design
@ PFG1 | AC 5™ Year Product Design Engineering
% " PFG2 | AN PG Global Innovation Management
€5
=8 PFG3 | JP 5™ Year Product Design Engineering
L
=g |[PFG4 [PT PG Global Innovation Management
@ § 2| PFG5 RK PG Global Innovation Management
8=29
& § 5 | PFG6 TV PG Global Innovation Management
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Results from each of the Student Focus Groups on the Principles

Student Focus Group 1
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Student Focus Group 2
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Results from each of the Staff Focus Groups on the Principles

Appendix 6.4

Note the ordering and numbering of the Principles changed during Refinement

between Student Focus Groups and the Staff Focus Groups.

Staff Focus Group 1
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Principles for d-DIS Guidance Document

Appendix 6.5

Principles and Guidance Document

For
STUDENTS

for
distributed-Design Information Storing (d-DIS),

in student team-based project work

September 2009
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Appendix 6.5 Principles for d-DIS Guidance Document
Overarching Principle: PRINCIPLE of STRATEGY

Emphasises the need for a distributed team project information storing strategy
and the creation of rules early on in project work

OVERARCHING PRINCIPLE
of STRATEGY

Develop a distributed team project
information storing strategy and the creation of
rules early on in distributed project work.

Explanation: Distributed design team work, by its very nature, requires a strategy
to manage the storing of information to an even greater extent than traditional
design. A strategy and rules are fundamental to co-ordinating the use of information
and critical to the efficiency and effectiveness with which a team can share
information. Without a clear strategy for storing and sharing information,
information can be lost or duplicated, be inappropriate or untimely; and the quality
of project information can be affected, resulting in a lack of project direction; time
wasting; confusion and disagreement.

Guidance: A strategy for storing project information should include procedures and processes
on what to store (content, media types, formats); where to store it (tools); how to store it
(organisation/who) and when to store it (team working patterns).

Guidance: The time spent establishing a strategy and rules will be recouped over throughout
the length of the project.

Guidance: Any strategy should be flexible and capable of being adapted to some extent,
dependent on information storing requirements, as project develops.

Guidance: Any strategy should be agreed and established jointly by all team members.

Guidance: Socialising supports creation of a project information storing strategy through the
early exchange of personal information and the developing of trust.
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Appendix 6.5 Principles for d-DIS Guidance Document
PRINCIPLE of SYSTEM SUPPORT

Requires the selection of tool(s) and familiarisation of use prior to project start.

PRINCIPLE of SYSTEM SUPPORT

* Select tool(s) and familiarise with use before
project start.

Explanation: Distributed design information storing is best supported by a
centralised shared online store. Satisfaction with information storing and sharing in
distributed project work is often directly related to the technologies used. Selecting
the best tool(s) based on information needs, project length and team requirements
and becoming familiar with at least basic functionality saves time and benefits
project progress.

Guidance: Tool(s) selection should satisfy the distributed team’s information storing
requirements. It is beneficial to spend time identifying tools. Consider the type of information to be
stored; scope of work taking place and people in team; duration of work. Generally, tools should
provide a central common storage space (to avoid confusion and duplication); allow access 24/7,
regardless of location; and support appropriate file types.

Guidance: The selected tool(s) must have an acceptable learning curve; be simple to use; and
have a simple interface. Tool(s) should not interfere with or hinder the design process, but be integral
to it.

Guidance: All team members should contribute to the selection of the tool(s).
Guidance: A combination of linked tools rather than one tool often gives advantage.
Guidance: Use of a communications tool can greatly support information storing tool(s).

These tools tend to contain informal project information which can add context to stored project
documents.

Guidance: Unfamiliarity with the selected tool(s) causes confusion. All team members should
know the general functionality and capabilities of the tool(s) in order to make the best use of them.

Guidance: Due to the indeterminate nature of design and the difficulty in establishing all
requirements of tool(s) early on, allowance should be made for other tool(s) to be added to support
information storing if required, as project progresses.

Guidance: To ensure the longevity of project information the selected tool must be capable of

retaining project information for the duration of the project and beyond, e.g. for academic purposes:
student reflection, staff re-use, external assessment.
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Appendix 6.5 Principles for d-DIS Guidance Document
PRINCIPLE of INFORMATION TYPE

Requires storing of an appropriate range of information types: content (formal
and informal), state, media and format, relevant to project.

PRINCIPLE of INFO. TYPE

« Store an appropriate range of information
types: content (formal and informal), state, media
and format, relevant to project.

Explanation: Storing a range of information types with both formal and informal
content; in a range of states (e.g. raw, developed or finalised) using a variety of
media and formats, in a ‘Project Memory’ (an online store of information and
knowledge gathered and generated during a project) helps give meaning and
understanding to all project information and progresses project work.

Guidance: Both Formal and Informal information need to be stored in distributed student
project work.

Formal information and knowledge (often referred to as ‘hard’) is the primary work
product of design work and is easily and routinely captured. It is factual and informative.
Identified as more product-related, it is more factual and declarative and is about the
outputs and results.

Informal information and knowledge (often referred to as ‘soft”) is created in the process of
producing the formal results. It is more practice-oriented and gives context to the formal
information. It is identified as more practice-related, produced as a result of generating the
outputs and results.

Guidance: Informal information takes time to store; it can also be long and messy. However, it
is vital to add meaning and understanding and has value for reflection.

Guidance: Storing a range of states or maturity levels of information, e.g. raw data, file
versions, developed information and final forms of solutions is necessary to give a comprehensive
picture of a project’s development and to support valuable reflection.

Guidance: Reduce compatibility issues by establishing what information formats to use at the
project outset. This reduces frustration and confusion.

Guidance:  Sharing and storing informal information increases team cohesion; in particular social
information shared at beginning of project.

Guidance: Different types of information will have greater or lesser value depending on project
problem, task and team. Often, not all valued informal information is stored, whereas valued formal
information is more likely to be stored. Value of information can also relate to the number of
relationships it has to other information.
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Guidance: Allow for flexibility during project work. Do not restrict the type of information
stored. This can result in limitations, e.g. loss of ideas, loss of information which could develop and
progress project in later stages.

Guidance: Store a range of media types, appropriate to the project task and time available, e.g.
text, photographs of physical models/objects/people, videos of models/objects/people, CAD drawings,
photographs or scanned sketches and images from the Internet.

Text was found to be the most frequently used media type for sharing and storing information.
However it requires greater time for clarity. Text is extremely useful in combination with other media
types, e.g. text and photographs, text and CAD drawings, text and sketches.

Images from the Web help create a shared understanding of a project problem. They provide clarity
and context.

Photographs capture the design process simply and quickly. How things work and finalised solutions
can be visualised easily. Less is left to misinterpretation. Photographs or scans of sketches with
accompanying text descriptions are good to convey background research and concept work with
sufficient clarity.

CAD drawings tend to contain more formal information, e.g. concepts, component and assembly
information, calculations and functional information.

Video is useful to capture the informal aspects of the design process. Video is a good media to capture
events at key points in time; to help recall; it offer great visual understanding (especially coupled with
audio). There are however issues with the use of video to store information, e.g. high preparation and
production times; video requires editing into small segments for sharing and re-use; drawn
information doesn’t communicate too well across video; and finding specific information in video can
be difficult and time consuming.

Video conferencing sessions tend not to be stored as there is little time to revisit the full recordings
during a project. Stored summaries of VC sessions are more valuable.
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PRINCIPLE of QUANTITY and SIZE

Requires storing of an appropriate amount of information relative to project
task and time.

PRINCIPLE of QUANTITY & SIZE

« Store an appropriate amount of information
relative to project task and time.

Explanation: Each project is different and unique. It is important to consider how
much information to store depending on the length of the project, the scope of the
task, and the number of team members - not too much and not too little.

Guidance: Not all information needs to be stored. Students find it counterproductive to store all
information as it takes a lot of time and effort. Often, not all rough concept work or sketches get
stored.

Guidance: Avoid information overload as this can be unmanageable and can affect access to
information. Managing information includes the disposal of information. Too much project
information contributes to loss of focus; storing unnecessary information wastes time; and information
is often not re-visited if it is lengthy.

Guidance: Stored information needs some value and purpose for it to be useful in the future.

Guidance: Avoid information underload, or the limiting information content, media types or
formats as this might lead to information not being stored and an incomplete project “picture’.

Guidance: Sufficient information should be stored to help support all key design decisions.
Guidance: There is a requirement to store at least half informal information when working in a
distributed situation. This adds context and meaning. Store more design rationale, explanation,
decision making, actions and decisions.

Guidance: Less information is usually stored when working in a synchronous distributed mode
due to greater opportunity to discuss work via real time communication tools. Information is more
easily shared by meeting up and therefore less is stored.

Guidance: Avoid storing duplicated information.

Guidance: Consider the size or granularity of the information. If it is too large (e.g. long report

or document) information content will be hard to find; if it is too small it will probably lack context
and become meaningless over time. Make use of summaries and keywords.
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PRINCIPLE of CONTEXT and CLARITY

Encourages the storing of informal information to add shared meaning
and understanding to formal information in a distributed situation.

PRINCIPLE of CONTEXT & CLARITY

¢ Store informal information to add shared
understanding and meaning to formal information
in a distributed situation.

Explanation: In distributed design there is a need for context. Informal information
can add meaning and context. A shared understanding and meaning of formal
information can be promoted in a distributed situation through the storing of more
informal information. There is also a greater need for making information clear in
distributed design work due to the lack of opportunities for explanation and
discussion. Teams are more efficient and productive when information is
understandable.

Guidance: In asynchronous design situations, information has to be comprehensive and clear;
ambiguity in interpretation of information needs to be reduced. By its very nature, some design
information can be ambiguous and messy, e.g. sketches, scribbles, notes, but the content needs to be
clearly understandable. Incomplete drawings, lack of dimensions, etc. leads to confusion, frustration
and delays. Information should be kept concise whilst at the same time informative. This takes time
and requires greater thinking.

Guidance: In virtual space the positive effects of tacit knowledge transfer are severely reduced.
Information with context becomes increasingly more desirable. More informal information needs to
be stored as formal information alone is not sufficient for accurate recording of design project work.
Informal information (i.e. more tacit aspects) is critical to understanding in distributed design work
and should be regarded as an “appropriate’ information type to store.

Guidance: Information should be richer and more detailed in an asynchronous situation; greater
amounts of rationale and justification have to be stored. Increase the recoding of informal information
by documenting design process, methods and failures; use logbooks; keep meeting minutes and notes
of decisions made. Embed informal information in formal documents or make links between stored
informal and formal information.

Guidance:  Communication tools (e.g. email, forums, chat & VC technologies) contain valuable
informal information, e.g. actions, decisions, problems, issues, questions, social information,
contextual information and organisational information. This information can be useful to store but is
often not re-visited due to lack of time and difficulty in pinpointing information. Summaries, or a
record of outcomes of these sessions, prove more valuable to store.

Guidance: Time impacts on information clarity. The shorter the project the less time is
available to ensure information clarity.
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PRINCIPLE of STRUCTURE

Encourages the structuring and organising of distributed design information.

PRINCIPLE of STRUCTURE

e Structure and organise distributed design
information.

Explanation: Consideration given to the structuring and organising of distributed
design information early on in project work, will make information storing, sharing
and retrieval easier and less time-consuming.

Guidance: Unstructured or unorganised project information often causes frustration, confusion
and misunderstanding amongst team members in a distributed team.

Guidance: Once having experienced distributed design team work, students are much more
likely to structure their project information, making information retrieval easier and less time-
consuming.

Guidance: In distributed design, several of the key context providers for information are
missing, e.g. people, place, time. Information can be given greater meaning by linking it or clustering
it to other information and creating relationships between information which will give greater
meaning when viewed out of context or at a later date.

Guidance: Reflecting on the structuring and organisation of distributed design information

during project work (at least mid-project) to assess its success (or otherwise), helps to improve project
performance.
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PRINCIPLE of LOCATION/RETRIEVAL

Encourages an awareness by each team member of where distributed design
information is stored.

PRINCIPLE of LOCATION/ RETRIEVAL

* Be aware of where distributed design
information lies.

Explanation: Distributed design information needs to be found easily and quickly. It
is important that each team member knows where distributed design information is
stored at any given time. This means the team is more likely to use the same
information; avoid confusion; reduce inconsistent decisions based on differing
information; and, save time which could be best spent on other design activity.

Guidance: The use of a simple information management system or the structuring of
information supports knowledge of where information lies. This then facilitates good team working;
reduces time wasted finding information; and even, prevents the use of ‘inappropriate’ closest match
information.

Guidance: Notifying (by email or other asynchronous tool) when information has been posted

helps to inform all team members of where distributed design information is stored which in turn
helps avoid confusion and saves time.
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PRINCIPLE of CONSISTENCY

Emphasises the consistent storing of distributed design information throughout
project by all members of distributed team.

PRINCIPLE of CONSISTENCY

e Store distributed design information
throughout project by all members of distributed
team.

Explanation: For information to be most effective during a distributed design
project it needs to be shared and available to all team members at the time of
information need. Information recorded sporadically can disadvantage a team and
impact negatively on team cohesion.

Guidance: Information in a distributed situation requires storing as it is generated in order to be
of greatest benefit to others. It should be stored frequently throughout, as it occurs, rather than at the
end of the each design phase.

Guidance: Existing behaviours may need to be modified in order to achieve more consistent
storing of project information and enable improved storing and sharing of information.

Guidance: The regularity with which information is stored will be determined by factors such
as project length and complexity. Avoid storing at predetermined intervals; as this could affect any
naturally occurring work activity patterns or even encourage the storing of unnecessary irrelevant
information.

Guidance: Generally in student distributed team projects, one person at each site stores the

information. This can often lead to inequality across a distributed team. To avoid this, all team
members should be encouraged to contribute equally to the storing of distributed design information.
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PRINCIPLE of INTERACTION & REFLECTION

Provides opportunities for interaction with and reflection on stored distributed
design information throughout the project.

PRINCIPLE of INTERACTION & REFLECTION

¢ Interact with and reflect on stored distributed
design information throughout the project.

Explanation: Interaction with information keeps team members updated during a
project; helps them visualise what others in the team are doing and promotes a
feeling of collaboration. Maintaining an online store of project information or a
‘Project Memory’ is critical for project reflection, for future learning, and informing
what can be improved the next time.

Guidance: To increase interaction and reflection on ‘Project Memory’ content make stored
information easy and quick to access; well structured and organised; of small and concise size, with
context.

Guidance: Often stored information is viewed only once and traditionally reflection takes place
at the end of a project or at key stages. Work with, and refer back to stored information often, as
greater interaction supports better decision making and improved idea generation.

Guidance: Reflection is essential for student learning.
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PRINCIPLE of MEMORY

Encourages recording and communicating a comprehensive memory of project
problems, processes, rationale and outcomes.

PRINCIPLE of MEMORY

* Record and communicate a comprehensive
memory of project problems, processes,
rationale and outcomes.

Explanation: Project information storing creates an archive which can be used to
recall the story of the project at a later date. The information can be re-used for the
purposes of assessment; reflective reporting; examinations; class discussion; for
exemplars, and even for learning from failures.

Guidance: The extent of how well the information storing records a comprehensive picture
depends a number of factors: the type of information content and media types (wide range); the level
of information captured (detailed and meaningful); captured or linked context (relationship with other
information); and structuring of information (easily retrievable).

Guidance: The contents of the project information store or the Project Memory need to be
interpretable and meaningful post project for years to come. Each nugget of information should be
linked to appropriate context to greater or lesser degrees in order to make it understandable.

Guidance: It would be ideal if the project information stored in the Project Memory during the
project also formed an archive. However, by its very nature design work tends to messy and additional
work is usually required post project to create a reusable project archive from the content of the
Project Memory. This requires either stripping out redundant, irrelevant information or making stored
information more explicit and meaningful. Adoption of Principles for distributed design information
storing will reduce time spent on this activity.
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Appendix 7.2 Principles and Framework

Principles for good distributed-Design Information Storing practice
PRINCIPLES for STUDENTS
When undertaking distributed team-based project work involving the storing & sharing of

information & knowledge give consideration to as many of the following Principles as possible.
Revisit this list throughout duration of project for greatest impact.

i
w
=]
E ‘ Develop a distributed team project information storing strategy early on in distributed
g -g' | project work.
@ |
EE|
1. | Select tool(s) and familiarise with use before project start.

2 Store an appropriate range of information types: content (formal and informal subject matter),
: state (raw developed or finalised), media and format, relevant to project.

3. Store an appropriate amount of information relative to project task and time.

Store informal information to add shared meaning and understanding to formal
| information in a distributed situation.

i
S. | Structure and organise distributed design information.

6. Be aware of where distributed design information lies.

Store distributed design information consistently throughout project by all members of
distributed team,

8. | Interact with and reflect on stored distributed design information throughout the project.

9 ' Record and communicate a comprehensive memory of project problems, processes,
. rationale and

v

Principles for distributed-Design Information Storing (d-DIS), in student team-based project work
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Appendix 7.3 Evaluation Plan for Principles

Principles and Framework
for Distributed Design Information Storing - d-DIS

Evaluation Plan/ Measurement of Impact of Principles
November 2009

1. Student Validation of the Principles - Questionnaires and Focus Group

(i) Questionnaire to all local sides of teams — UK and Swinburne
o How the Principles were used?
¢ When used?
o Effectiveness?
o Closed questions relating directly to Principles aims and to issues from earlier case
studies.

UK Students — during Reflective class session each team to complete
feedback on Principles through discussion Swinburne Students - Far-side of
teams to also complete feedback on Principles — emailed questionnaire.

(i) Confirmation of responses and follow up on ‘doubtful’ responses.
UK f2f and Swinburne via email.

(iii) Focus Group — f2f — 1 student from each team.
Show results of questionnaire; confirm and elaborate —
¢ When used?
o Effectiveness?
o How they helped teams?
e Use in future?

2. Case Study Comparison — Data/Document Analysis

(i) Measure and analyse information content in one Case Study. Measure as
before —
ewhere? — tools and technologies used to store project information
ewhat? — the amount of information content stored; the amount of informal
information; the different information carriers; a comprehensive memory?
eWwhen? - consistent storing?; by all teams members?
ehow? -  structured?; organised?; clear?

(if) Semi-structured interview with UK side of team to confirm findings from
analysis of Project Memory.

28/07/09
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Appendix 7.4

Validation Methods used including Data Sets

Method

Purpose

Participants

Student Validation
of the Principles

7 Global teams - A, B, C, D,
E G, I
Questionnaire issued to all 11

3
ERRC
2]l ez global teams (22 sides) - all
& % S Questionnaires Strathclyde sides returned; 8
2| = = Swinburne sides returned
i g & (1 incomplete)
2 14 questionnaires
2 39 students (of 50 students
3 total)
T Student Validation 6 Strathclyde students - A, B,
2| g of the Principles C.E,G, I
S| 8 E Gr 1 from each of the 7 Global
5 = ocus Lroup teams above (1 student absent
NG on day); selected by invitation
on a first response basis
Case study 1 Project Memory — Team B
[ i —
c | 2 Data/Document comparison From 1 of the 6 above
2| 8 A ; : examination of
2 | = nalysis of archived - .
S| E I - K information content
S| 3 online project wor in Proiect M
£l a in Project Memory
8
2 Student confirmation | 3 Strathclyde students —
2| & of the information Team B
i 2 Semi-structured content in Project Owners of above Project
8 | £ | Interview Memory Memory
& s (1 student absent on day)
O
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Appendix 7.5 Principles Validation Questionnaire

Example: Case 7, Team B, UK-side.

NE

Principles for distributed-Design Information Storing (d-DIS), in student team-based project work
Evaluation of the Principles in Global Design Project 2009-2010

Please discuss and complete one questionnaire per local side of each team. Please note your Team in box
Return to your course tutor or supervisor.

Team signatures ...\ ———— et

1 = Please note in the table below the considerations and discussion your team gave to each of the Principles during the Global Design Project. Note how

you implemented the Principles into your team's information storing practices and when this took place. And, finally indicate how effective you felt each of the
Principles were in terms of improving distributed-design information storing. You may refer to the original Principles Checklists and documentation issued.

Consideration and Actions When Effectiveness
Please note the considerations your team gave to each Pnnupie and how yourlLamually Please tick when Please indicate
implemented each Principle to support your storing If each Principle was | on a 1-5 scale
— the Principle wasn't considered or acted upon before or dunng distributed project work then please | acted on. One or effectiveness of
Principles state ‘none’. more can be ticked. | each Principle.
o = most
Overall Principle of ADENELOPING A TIME SaedOLE [ never @ effective
Strategy > TREMONG, Toum THE DRocEss IO STAGES | sarlyon 4
Develop a distributed team -1 CRE ATEN AN UDLOARD SR A v mid project 3 to
project information storing all
strategy early on in | throughout 2
distributed project work. leEt
f atienid 1 effective
N . B | most
Principle of System 3 JELECT WETFAWNT X TAMLISDIZE ety (T | never 5 | effective
Support 5 OGN 2 THE WES SAGE \/| earlyon @
Select tool(s) and > mid project 3 to
familiarise with use before all
project start. throughout 2
least
atind 1| effective
Principles for distributed-Design Information Storing (d-DIS) Hilary Grierson, The University of Strathclyde h.j.grierson@strath.ac.uk 1
Considerations and Actions When Effectiveness
e -~ VS K (P DA never most
Principle of Structure - ’\’\O\"E ('PA LVEED or UP €S effective
A Gr e D T A TWE early on 4
Structure and organise = OINBNBOR .:‘A&t %‘k TACH ?S‘AC:E o%®
distributed design }gb E= mid project 3 to
information. QER
— \/ all 2
- UEED GMT AS STANDEER TI\We least
atend 1 effective
never @ s
Principle of - SREY  \Worr aRAC C effective
Location/Retrieval : . _ early on 4
T WER PAGE ORGANIZED 1M DIFFEREWT
Be aware of where mid project 3 to
distributed design EONS o
information lies. - ) PAGE  Ton A ST P\QTE :/ 2
least
atend 1 EHodtive
never @ mos_t
Principle of Consistency |~ UPLOATED  \WEFO ThDoGuourt Tue PROJECT Hhientice
Q\g eRe) © early on 4
Store distributed design G- feiy
information consistently mid project 3 to
throughout project by all all
members of distributed \/ throughout 2
team. least
at end 1 effective
never 5 Moet
Principle of Interaction |~ |NICRACTION HROUGH DSQUSSION ZOARD affeclive
and Reflection s early on 4
s ‘o ¢ TE-MA L
Interact with and reflect on mid project @ to
stored distributed design 0
information throughout the V4 b 2
roject.
e atend 1 eflfse?:tsi:/e
Principles for distributed-Design Information Storing (d-DIS) Hilary Grierson, The University of Strathclyde h.j.grierson@strath.ac.uk 2
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Appendix 7.5 Principles Validation Questionnaire

Considerations and Actions When Effectiveness
Principle of Clarity and |-, Do PAGZES OF WEME joR — 2 ef;re'z;t/s
7 \
Context e S S \/ early on 4
Store informal information mid project @ to
to add shared meaning and all
understanding to formal 2
information in a — 1 least
distributed situation. effective
most
oy never 5)| effective
Principle of Information |[-> TUWFFCRSNT T T(PES Ou®LOALED
Type early on 4
Store an appropriate range mid project 3 to
of information types: all
content (formal and v throughout 2
informal), state, media and — 1 least
format, relevant to project. en effective
never @ moat
: o 4
Principle of Quantity S ORE ONLN XE LENATT \MED sffective
early on 4
Store an appropriate 1
amount of information mid project 3 to
relative to project task and all
time. \/ 2
least
it 1 effective
most
never 5 i
Principle of Memory SRECORTEN BRI ATION TRBUES Q effective
B =% early on 4
Record and communicate a TeranIoeMmG MAP £TC
comprehensive memory of mid project 3 to
the project problems, all
processes, rationale and /] throughout 2
outcomes. least
atend 1 effective
Principles for distributed-Design Information Storing (d-DIS) Hilary Grierson, The University of Strathclyde h.j.grierson@strath.ac.uk o
2. L el
Please consider each of these statements and circle your response, 1-5, where 1 = strongly agree and 5 = strongly 2, o |3 gl 5|2 %’,
disagree. g8 5|53 8|22
a3 <|<5|a |6
112(|3|4]|5
A 1. | The Principles for distributed-design information storing helped support information storing in this project. 12 @ 4|5
+| 2. | Use of the Principles contributed to a satisfying distributed team-based project work experience. 1 @ 34|65
A 3. | Use of the Principles helped generate a good re-usable project archive which told a comprehensive story of our project. 1 (2) 3|4|5
4 Using and applying the Principles gave us a good understanding of storing information in distributed project work and 1 3|45
" | improved our information storing skills. -
5. | Applying the Principles saved time which could be spent on other project activities. 1|2 @ 4|5
6. | Creation of a strategy and rules early on helps distributed team work. 6 23|45
7. | Being familiar with the information storing technologies is not necessary. 11213 @ 5
8. | To maximise the use of project resources stored online you need to structure and organise information. @ 23|45
7| 9. | We are still unsure about what information to store and how much. 12 @ 4|5
&t 10. | Storing informal information benefits distributed project work. @ 2|3|4]|5
11. | It is not important to know where project information is located. 11234 \5)
f 12. | Information should only be stored and shared at milestones or the end. 1123 |@ 5
- | 18. | Interacting with and referring back to stored information helps decision making and progresses project work. @ 213 5
14. | Distributed-design project work can be carried out without an online store or ‘Project memory” of project information. @ 2|3 (5)] ket
15. | Our team took full advantage of the Principles — their application, the checklit etc. 11 2|(8 5
16. | The information, guidance and materials given on the Principles were sufficient and helpful. 1 @ 3,45

By completing the above questionnaire you have agreed to offer up feedback on the use of the Principles for Distributed Design Information Storing from your experience in
the Global Design Class, 2009-2010. Thank you for your icipation. It is greatly ap i Hilary Grierson

Principles for distributed-Design Information Storing (d-DIS) Hilary Grierson, The University of Strathclyde h.j.grierson@strath.ac.uk 4
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Appendix 7.6 Focus Group Plan for Principles Validation

Principles and Framework
for Distributed Design Information Storing - d-DIS

Focus Group — Global Design Students
25 November 2009

Material to be supplied to students at session —
Information sheet

Consent form

Principles Checklist and Framework
Principles Guidance Document

Sheets to complete for Q1 and Q2.

Hand out the Information sheet and Consent Form. Ask students to read and to

complete.
Advise of recording. 5 mins

1. Hand out sheets for written responses (warm-up) — do in small groups.
5 mins/10mins

2. Then ask for rationale - general discussion. RECORD.
(i) Show students the effectiveness of the Principles and ask them to give

rationale. 15 mins
(i) Show students when Principles were used. Tie into Framework. Ask
students to give rationale. 15 mins

3. The Principles and the Framework were introduced to the class in a
presentation and a Principles Checklist and a copy of Guidance on the
Principles was issued to each team. Can you suggest any other methods for
presenting or integrating the Principles with the class and distributed project
work? 15 mins
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Appendix 7.7 Coding for Analysis of Principles Feedback

Coding

Definition and explanation (derived from students responses)

Context — Some of the Principles helped students to realise the importance of, and the need
to store some informal information to add context. If context is lost information can be
misinterpreted or irrelevant.

CC

Clear and Concise — Students noted that information had to be “concise and effective
enough to interpret [B] - “short and simple” [A]. Information should not be overwhelming.

DT

Document Throughout — Several Principles encouraged students to document and store
information for all stages of project work and also to guard against losing or misplacing
information.

FT

Familiar Tools — Principle of System Support helped students realise the need to know
tools before project start. “Better use of the Principle makes for more structured approach
to [use of ] tools.” [G]

Locate Information - Several of the Principles made information more “readily available”
[G] and easy to locate and retrieve for all team members. A central store (Project Memory)
supports this. Finding information easily and quickly is especially vital for long projects.
Also important that no 3" party had access.

Lessons Learnt — Important to identify and store project problems so as not to repeat them.

Memory -Some students found it easy to forget project work from week to week; storing
regularly prevented this. Stored information supported identification and solving of
problems and doubts; and, the need for more information.

(O

Organised and Structured - Principles helped students organise and structure their
information within tools. Vital for long projects. Unstructured information can be
problematic.

PO

Project Qutcome - Some Principles helped maintain focus and drive towards project
outcome; “allowing the task to be completed effectively within a global team”. [E]

Reflection — Referring back to, or reflecting on stored information. If information was in
several places then this was difficult to do

St

Strategy — Principles offered “an ideal framework” [B] and basic guidance to the team in
approaching distributed project work — an opportunity to standardise approaches and
methods across a team.

Tm

Teamwork - Team members were encouraged to contribute when they saw updates on
team sites. Collaboration was increased through sharing of informal information and
activities. This strengthened relationships within teams.

Understanding — Principles helped students understand what was expected of them in
distributed project work. This in turn helped reduce anxiety at the start of the project.

uv

Usefulness and Value — Principles made some students think about the usefulness, value
and importance of information. This helped them to determine what to store, how much
and where. “Relevant” was a term used several times. [A,B,E]

[A] Team A, [B] Team B, [E] Team E, [G] Team G
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UK

Results of Closed Statement Questions
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Swinburne

Results of Closed Statement Questions
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Appendix 7.9 Results of Closed Statement Questions

Questionnaire handed out as part of a reflective session at the end of 2009-2010 Global
Design Class, to the UK sides of teams. Questionnaire emailed to Swinburne sides of all
teams.

Note: A number of negative responses were included in closed statements.

% agreeing and disagreeing to structured statements _

Global teams — Strathclyde + Swinburne g | 2 .

‘Strongly agree’ and ‘agree’ merged. ‘Strongly disagree’ and | o 258 a | © g

‘disagree’ merged. & Sac | 55
T~ T O T ©
2 252 | 22
n| O TT » 0

Creation of a strategy and rules early on helps distributed team work. 93 7

The Principles for distributed-design information storing helped support | 86 14

information storing in this project.

Use of the Principles helped generate a good re-usable project archive | 71 29

which told a comprehensive story of our project.

Interacting with and referring back to stored information helps decision | 93 7

making and progresses project work.

Storing informal information benefits distributed project work. 72 21 7

Using and applying the Principles gave us a good understanding of storing | 57 36 7

information in distributed project work and improved our information

storing skills.

Being familiar with the information storing technologies is not necessary. 42 14 42

To maximise the use of project resources stored online you need to | 100

structure and organise information.

It is not important to know where project information is located. 100

Information should only be stored and shared at milestones or the end. 7 93

Distributed-design project work can be carried out without an online store 29 71

or ‘Project Memory’ of project information.

We are still unsure about what information to store and how much. 57 43

Applying the Principles saved time which could be spent on other project | 36 43 21

activities.

Use of the Principles contributed to a satisfying distributed team-based | 71 29

project work experience.

Our team took full advantage of the Principles — their application, the | 14 57 29

checklist, examples, etc.

The information, guidance and materials given on the Principles were | 64 36

sufficient and helpful.
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