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Strategies Recommended in Literature Participant ID Count

1 2 3 4 5 6 7 8 9 10 11 12
"Contracting Discussions" among teams and members ✓ 1

Technology
Use of collaboration tools and technology and rich media V ✓ ✓ ✓ ✓ 6

Use of work flow managem ent tools </ 1

Specialized project m anagem ent tools ✓ 1

Table 13: Strategies recom m ended in literature that are actually in use in the company

The interview also revealed certain techniques and practices that had not been identified

in the literature survey, as shown in table 14 below.

Practice/Strategy Benefit
Methodological Practices

Electronic log sheets to log and trace all 
communication between teams Improve accountability, traceability and control

Rotation of tasks to prevent continuous shift
work

Prevent fatigue and loss of morale from continuously 
working unconventional hours in order to have work 
time overlap between remote teams

Team practices
Joint review of work products by on-site and 
off-site teams

Promote a feeling of joint ownership and 
responsibility. Promote trust among teams.

Knowledge sharing among teams through 
special sessions

Homogenize the knowledge base of the distributed 
teams and reduce skill imbalances. Give a better 
picture of overall project objectives to all teams.

Even allocation of responsibilities to create a 
sense of participation, accountability and joint 
ownership

Address the feeling of disconnection felt by the 
teams that are away from the power center.

Rotation of work among team members to 
reduce dependencies and build redundancy 
in case of communication failure

Address the risks associated with general 
communication breakdowns and inability to make 
contact with specific members during crisis.

Rescheduling of work hours to provide 
overlapping hours

Reduce the effects of temporal dispersion.

Technology
Log all internet messaging communications 
into formal minutes of meeting.

Prevent loss of information resulting from ad-hoc 
electronic chatting instead of formal meetings.

Table 14: Strategies that had not been found in the literature survey

5.2.2.1. Methodological Practices

The results indicated that methodological practices followed in the company were closely 

related to the practices discovered in the literature. The most common practice cited was
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the use of structured CMM level processes to standardize and improve group work (6 

respondents). This was followed by the practices of dividing work into smaller units with 

frequent deliveries and use of prototyping and early integration to prevent problems of 

inconsistency/incompatibility. One other common practice clearly evident from the 

interviews was scope signoff at the beginning of the project.

Specific Practices

One respondent mentioned following specific practices at the various stages of 

development:

Ul mockups and requirements traceability matrix to ensure requirements are 

clearly understood

Low level design document, Unit and integration test specification and QA 

specifications for design, development and testing signed off at the beginning

Tight change request control, scope-creep control and risk planning.

Some other specific practices included frequent interim deliveries to the client, planning 

additional training and ramp-up time for each member and having shared repositories of 

code and documents.

Frequent checkpoints with the client

The results revealed that frequent requirement specification and design checkpoints with 

the client help in ensuring that the client has seen, reviewed and approved all artifacts. 

This helped the team to reduce iterations of rework.

Use of log sheets (Queries and Assumption sheet)

Log sheets are used by the teams to log all the communication with the client and on

site team members. It is primarily used to keep track of queries and responses. This log 

sheet contains information like what the query was, when it was initiated, who initiated it, 

who responded to it (on-site team or Client), on what date and what the final action point 

was. According to the respondents, this kind of tracking helped them in controlling 

miscommunication and resolving contentious disputes.

Frequent team trainings
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Team training was mentioned by a significant number of respondents. The main focus of 

this training was knowledge sharing and knowledge transfer. The training was also 

sometimes customer-led to train new remote members on the project.

Self-managed progress tracking and work scheduling

Respondents mentioned metrics and techniques like 'steps of doneness', self-status 

tracking, earned value calculation, introduction of infra track, and issue sheets. All of 

these techniques were intended to make the teams/team members more and more self

managed. "Steps of Doneness" specifically was a checklist of steps given to developers 

to be followed to calculate how much of a task had been completed for consistent 

reporting across the team. One specific example from the respondent included ten such 

steps. Self-Status tracking was done with the use of shared spreadsheets that local and 

remote members could update themselves. Earned value calculation with the help of 

percentage assigned to each task indicated the amount of work done for each item. All 

these methods decreased the need for verbal communication for status gathering.

Issues Sheet

There was a shared "Integration Issues" template that was specifically used to track 

technical and integration dependencies between modules developed at different 

locations.

Use of CMM Level 5 Assessed Processes

Strong, standardized, institutionalized processes remove ambiguities and increase 

consistency and repeatability. Strong processes reduce dependence on individuals and 

mitigate the effects of distance and absence of strong interpersonal relationships. The 

CMM's strong focus on quantitative measurements and continuous improvement gives 

the company an edge in identifying, analyzing and addressing problem in its processes. 

There is an emphasis on collecting, recording and sharing organizational knowledge and 

experiences. This allows each new project to learn from and build upon the experiences 

and learning from past projects.
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5.2.2.2. Team Practices

Frequent team training and meetings clearly emerged as an established practice. The 

primary objectives were co-planning of short-term objectives (like a "contracted 

discussion") and knowledge sharing. Team members used overlapping work hours for 

knowledge transfer sessions. Data also revealed that team leaders and project 

managers had more frequent formal team meetings to check status and communicate 

issues. Team members were also given more responsibility than what their role 

demanded to keep them motivated (to accept the extra workload and challenges of 

working in a distributed environment), and also to make them more self-managed. Work 

was often rotated among the team members to reduce the dependencies on individuals 

and to cross-train, as a risk mitigation strategy in case there is a communication failure 

between teams or between a team and a remote member.

5.2.2.3. Use of Technology

Some of the technologies mentioned by the respondents that facilitated global 

development are J2EE Design Patterns, Lucene, Hibernate, Enterprise Java Beans, 

CVS, Bugzilla, and Microsoft Project Plan. Specific examples included using remote 

desktop access to hold application walkthroughs to help in rapid completion of 

knowledge transfer.

Off-site teams were often connected to the remote client's network through VPN. This 

allowed them to operate from a remote location in a near-seamless fashion. Shared 

source code repositories were also used extensively to improve coordination. 

Technologies like internet chat, teleconference and e-mail were ubiquitous.

Project managers were aware that excessive use of technology and specialized tools 

added to the complexity level and may become an overhead. Two respondents stated 

that they had tried using simple home grown tools for defect tracking and for code 

synchronization but quickly found that the simple approach did not work in a multi

location setting. Both had to revert to specialized software solutions for this activity.
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5.2.2.4. Practices not found useful

Very few respondents could recall any practices that had been tried but had proven 

unsuccessful. Unsuccessful practices mentioned were:

Self-directed learning approach for project training needs of remote members -  

Electronic training and background material about the project objectives, design and 

coding standards was prepared at the main project location and given to new remote 

members to study on their own. Such remote training was found ineffective. It was 

found that face-to-face meetings and physical training sessions were necessary for 

training remote staff. This required periodic travel by senior members to the remote 

location to train batches of new staff.

Homegrown control tools to reduce complexity -  One project tried using simple shared 

Excel sheets for defect reporting and tracking to keep this activity simple. However they 

had to revert to a complex specialized defect tracking software. They found that it was 

difficult to track defects without a special-purpose tool in a multi-location scenario where 

defect originators (programmers and designers), defect reporters (QA analysts/testers) 

and defect monitors (team leads, project manager, and customer) were at different 

locations. Another project tried to use daily manual source code synchronizations 

across sites because the shared source repository was complex and was slow over the 

network. They quickly realized that the manual synchronization was introducing 

inconsistencies and they had to fall back to using a shared repository and accept the 

complexity and latency.

UML Artifacts - One respondent found that UML artifacts did not help in clarifying 

requirements with a remote customer because the customer did not understand UML 

and insisted on more traditional devices.
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6. Conclusion and Implications

6.1. Conclusions

This study found that many of the communication, coordination and control related 

issues in global software development that have been reported in the large body of 

academic research are indeed echoed in practice, at least in the single organization that 

was investigated in this study. However, many of the issues that literature predicts were 

not found to be of significant concern in the target organization. The most striking 

inconsistencies were found in the following areas:

1. Higher error rates and rework because of semantic inconsistencies were not 
reported

2. Change management was not reported to be an issue

3. Restrictions on information flow because of information security concerns were 
not reported to be an issue

Institutionalized use of highly-evolved and mature work practices appears to be the

major factor that is attenuating the first two issues. Indeed, process-orientation,

quantitative metrics and use of CMM processes was the most frequently-used strategy

quoted by the respondents for ensuring success of distributed projects.

To understand the third observation, one needs to look at the ubiquitous use of 

distributed software development, the vast strides in network security over the last few 

years and the increased business imperatives to drive down costs of IT development. It 

appears that as global software development has become more of a norm than an 

exception, the old barriers of suspicion, fears of breaches of security and concerns about 

theft of intellectual property have been significantly allayed. Rapid technological 

advancements in secure data transmission using multi-point security, tight encryption 

and secure virtual private networks have contributed to this trend.

With these structural problems having been addressed to a great degree, the main area 

of concern now is the operational side. Operational issues include delays in 

communication, cultural differences, pacing of work, management and control issues, 

team coordination, and cross-training of teams.
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Dispersed software development teams depend heavily on technology to overcome the 

effects of dispersion. However, the tendency is to use those technologies that provide a 

quick, practical, uncomplicated and inexpensive surrogate to face-to-face 

communication. For example e-mail, internet messaging/chat, whiteboards and selected 

collaboration tools are preferred to highly media-rich technologies like video 

conferencing.

Some of the specific expectations listed in section 3.5 were not met. Traditional project 

management techniques and tools were being used. Specialized distributed

management tools or concepts like object-oriented project management or self-managed 

teams were not found. However, the theme of team-empowerment and increased 

responsibility did emerge, but not to the extent of fully self-managing teams.

No consistent relationship was found between high use of collaborative technology and 

project complexity or project success.

6.2. Recommendations to Managers

The most significant lesson from this study is that a strong process framework can 

considerably reduce the negative effects of dispersion in global software projects. A 

strong process framework reduces dependence on individuals, and on interactions 

between individuals, and enforces a systems approach on the software development 

process. It makes it easier to achieve clearly demarcated, input-output based coupling 

between dispersed teams and individuals and encapsulates the complexities of 

individual tasks into well-defined and well-documented units of work that are easier to 

monitor, coordinate and control. A strong process framework lays down responsibilities, 

work templates and standards, shared semantics and artifacts, performance criteria, 

measurement techniques, and other important project parameters and makes it easier 

for the project manager to orchestrate well-integrated, efficient and error-free 

collaboration between dispersed teams. A framework like CMM/CMMI with an emphasis 

on continuous improvement (at Level 5) promotes organizational knowledge 

management and knowledge sharing and helps organizations that are new to global 

development to evolve effective processes faster.
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While evaluating the use of collaborative technologies for distributed projects, managers 

must be cognizant of the fact that technology does bring with it an added cost in the form 

of complexity. They must strike the right balance between the efficiencies that 

technology can add and this extra burden of a steep learning curve.

This study revealed knowledge-sharing and cross-training between remote teams to be 

an area in which managers should expend a lot of effort. It was found that face-to-face 

contact and traditional training (as opposed to electronically-delivered training) is 

valuable.

Specifically in project teams that work across wide time zone differences with certain 

teams changing their work hours to achieve overlap, it was found that the job design 

should accommodate plans for frequent job rotation in order to avoid fatigue and loss of 

morale.

Managers must coach and empower their staff to be more self-directed and self

managed in order to compensate for the reduced opportunity for direct supervision and 

control.

6.3. Limitations of this Study

There were no Extreme projects in the sample, but the variation between Lean and 

Hybrid did help to show some differences. In addition, the projects varied in terms of 

their focus. Although this variation might explain some of the differences in management 

practices, it is generally reflective of the types of projects that are relevant for the focus 

of this study. This study was based on a very small sample set limited to one 

organization and it was not possible to identify significant correlations among various 

parameters. The study can still be used as a starting point for more in-depth research 

on this topic that will allow detailed statistical analysis.

Project success measure was collected through a self-report by participants rather than 

through an independent assessment of project outcomes against success criteria. This 

introduces a certain degree of bias in this metric. Further, rating of the degree of 

project's success provided by non-managerial technical staff may not accurately
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represent the success as measured by the company or by the client. However, self- 

reporting is a very common way of reporting and has been found successful as a data- 

collection method for research.

6.4. Future Area of Research

A larger and more varied sample might have given us insights into the following 

questions, which point to future research:

• Does use of technology significantly improve the probability of success of a 

distributed project?

• Does industry recognize this and tend to use heavyweight technology for highly 

virtual and complex projects?

• Is there a significant overhead and learning curve associated with use of complex 

technology and how does it affect individual success criteria like cost, timeliness and 

quality?

• Are there differences in the challenges faced and strategies used by dispersed 

teams based on other parameters, e.g.,

- the type of work they do (for example, software product development versus 

maintenance and support)

organizational affiliations (for example client-service provider relationship versus 

multi-location in-house IT organization)

Degree of spatial, cultural or temporal separation (for example, truly global teams 

versus teams that are located, say, just in different cities)

Global software development has rapidly become ubiquitous as it is an inevitable answer 

to many pressing demands of the market like cost reduction, skill availability, speed-to- 

market and round-the-clock operations. Developing countries like India, China, 

Philippines and others have become software factories of the world, much like the 

Pacific Rim countries became the electronics factories a few decades ago. It will be 

interesting to study if there is a more fundamental and more significant qualitative shift 

accompanying this quantitative shift. Is the refinement of the global development model 

a precursor to more and more value-added software development work like product 

conceptualization and design being performed globally? What new challenges does that
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bring? This study has provided some understanding of these issues and developed a 

foundation for practice and future research in this challenging and important area.
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Appendix A: Collaboration Software Products

The table below summarizes some of the software products available in the market 

currently, The products described represent examples of tools that can support different 

aspects of the systems development process, with a primary focus on collaboration.

Company Product Description
Adobe Systems Inc 
www.adobe.com

Document 
Services for 
collaboration

Streamlines document reviews via e-mail or web browser 
Helps protect sensitive business documents 
Creates searchable digital archives 
Enables structured and unstructured processes

Advance Reality Inc. 
www.adavncerealitv.com

Presence-AR Adds synchronous collaboration capabilities to existing and 
new software applications
Allows users to collaborate on the same data using different 
applications
Enables collaboration across firewalls, LAN”s and dial-up 
connections
Provides secure collaboration through support of encryption, 
authentication and access control systems.
Similar to groove. The difference is that multiple users can be 
working on the same document in real time.
With groove, still one person needs to be ion the control.

Axista Inc. 
www.axista.com

Xcolla a Web -  based project management tool
Offers web -  based access to real-time project data such as 
project deliverables, task monitors, project templates, 
meeting, events and documents.
Access to project data from anywhere in the world.

Centra Software Inc. 
www.centra.com

Centra 7 Empowers effective change management with a single 
platform for communication and training
Providing training to users
Maintain ongoing communication with stakeholders
Provides real time communication, learning and collaboration 
over the web

Citadon Inc. 
www.citadon.com

Citadon
collaboration
software

Business process automation within and between companies 
Secure document management 
Enterprise collaboration and regulatory compliance 
Project risk mitigation and corporate governance monitoring 
Communication facilitation of geographically dispersed teams

CollabNet Inc. 
www.collab.net

COLLABNET
Enterprise
edition

Specifically targeted for global software development
Provides tools to support multiple software development 
locations
Provides 24x7 development and support

Colligo Networks Inc. 
www.colligo.com

Colligo
workgroup
edition

Provides instant wireless networking anywhere -  1 -to-1 or 
many to many
Secure and private : built in authentication and 168 bit 
encryption

http://www.adobe.com
http://www.adavncerealitv.com
http://www.axista.com
http://www.centra.com
http://www.citadon.com
http://www.collab.net
http://www.colligo.com
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Company Product Description
Communicate and collaborate in real time
Share files, folders, printers and internet connections
Application integration: Outlook, netmeeting, lotus notes

Compoze Software Inc. 
www.compoze.com

Compoze
portlets

compose portlets* add collaboration to portals, driving 
adoptions with functionality used everyday- mail, calendar, 
contacts and tasks stored in Microsoft Exchange and lotus 
domino.
*Portfets are applications that are viewed inside a portal 
framework from a web browser.
Portlets can be quickly installed in a portal and cover a wide 
range of functions like providing news and searching content.

Groove Networks Inc. 
Groove Workspace

qroove.net Virtual office allows teams of people to work together over a 
network as if they were in the same physical location
Everyone has same set of information
Aware of each other through electronic peripheral vision
File sharing
Management of formal and informal projects to large scale 
business processes

IBM
www.lotus.com

Lotus Domino 
Express

Lotus notes and domino based products are used to build 
messaging systems and core business applications where 
people need to interact- like discussion databases, helpdesk, 
project tracking or CRM.
Lotus Workplace integrated collaborative products connect 
people with business processes using a single open platform. 
Users can access to collaborative tools such as messaging, e- 
meetings and calendaring and scheduling in the context of 
work they are engaged in.

Kubi software Inc. 
Kubisoftware.com

Kubi client, 
Kubi Services

Collaborative-e-mail software, provides n alternative to 
traditional project management tools and approaches that 
rely on inefficient Email processes
Provides teams with a virtual workspace that is accessible 
24*7and allows participants to work with top level view of all 
projects as well as in the context of a given project.
Users have quick access to most accurate, up to date version 
of most critical project documents, schedules, outstanding 
tasks, and brainstorming sessions.
A central repository frees users from unstructured E-mail 
interactions, thus streamlining business processes and 
making it easier to compete projects on time.

Microsoft Corp. 
www.microsoft.com

Windows
SharePoint
Services

Helps organizations increase individual and team productivity 
by enabling them to create website s for information sharing 
and document collaboration.
Provides document libraries
Meeting workplace sites
Lists
Document workplace sites
Surveys
Templates
Threaded view discussion boards

http://www.compoze.com
http://www.lotus.com
http://www.microsoft.com
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Company Product Description
Oracle Corp. 
http://otn.orade.com

Oracle
Collaboration
Suite

Integrates messaging, calendaring, file sharing, real-time 
communications, wireless access, calendar and time 
management and voicemail and fax services.

Vignette Corp 
www.viqnette.com

V7
Collaboration
software

Support sophisticated online and offline communications 
among co-workers and partners and customers.
Business workplaces provide Web-based shared workplaces.
Strategic account management enables information and 
knowledge sharing among colleagues and teams members
Project Delivery enables program and project managers to 
streamline the work and management of teams over widely 
dispersed geographies.
Viagnette Dialog delivers highly personalized content to 
individual recipients through on-line and off-line touch points.

http://otn.orade.com
http://www.viqnette.com
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Appendix B: Cover Letter for IRB

Dear Participant,

I am conducting a research study on issues related to global software development as 

part of my thesis as a graduate student at University of Nebraska, - at Omaha. I am 

asking for your help in this study by participating in an interview. Your participation will 

take approximately 45-60 minutes.

All responses will be confidential. Most results will be reported at an aggregate level. In 

all cases, your identity will be made anonymous in any reporting of results. You are free 

to withdraw your consent to participate and may discontinue your participation in the 

study at any time without any consequence.

There are no anticipated risks, compensation or other direct benefits to you as a 

participant in this study. However, there will be indirect benefits. In particular, we will 

share results with you and other people who could benefit from them in the improvement 

of global software development.

If you have any questions about this research project, please contact us. Questions or 

concerns about research participants’ rights may be directed to the Institutional Review 

Board, 402 - 559 - 6463.

The information from this study may be published or presented at meetings, but your 

identity will not be revealed.

Thanks for your participation in this study.

Sincerely,

Mudita Agarwal (mudita gupta@yahoo.com)

Dr. llze Zigurs, PKI 284 E, University of Nebraska at Omaha, 402-554-3182 

250-04-EX

mailto:gupta@yahoo.com
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Appendix C: Questionnaire
Source: Khazanchi, D. and Zigurs, I. Patterns of Effective Management of Virtual 
Projects: An Exploratory Study. Newtown Square, PA: Project Management 
Institute, 2005.

Please answer all questions to the best of your knowledge. The first question asks you 
to briefly describe a virtual project that you worked on within the last year, and the 
remaining questions are about that specific project. For open-ended questions, just type 
your answer in the blank space after the question. For the rest of the questions, just 
mark your choice with an “X”.

1. Briefly describe the purpose of the virtual project in which you participated during the 
last twelve months. This project will be the basis for the ideas that you enter in the 
next agenda item. The rest of the questionnaire asks more detailed questions about 
this project.

2. What was your role in the project?
 Project Manager
 Developer/Programmer/Software Engineer
 Business Analyst
 Domain Expert
 Business Manager
 Other, please specify______________________

3. What was the size of your project team?
 Small (up to 5 persons)
 Medium (6 to 15 persons)
 Large (greater than 15 persons)

4. What was the planned schedule for the project?
 less than 6 months
 7 to 12 months
 Greater than 12 months

5. What was the approximate budget for the project in US dollars?

6. Overall, the project was completed as scheduled.
 Strongly Agree
 Agree
 Neutral
 Disagree
 Strongly Disagree

7. Overall, the project was completed within budget.
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 Strongly Agree
 Agree
 Neutral
 Disagree
 Strongly Disagree

8. Overall, the project met its goal and specified requirements.
 Strongly Agree
 Agree
 Neutral
 Disagree
 Strongly Disagree

9. Overall, the project was a success.
 Strongly Agree
 Agree
 Neutral
 Disagree
 Strongly Disagree

10. What was the greatest time difference between you and other project team 
members?
 Time zone difference was less than 3 hours
 Time zone difference was between 4 and 9 hours
 Time zone difference was greater than 10 hours

11. Which phrase best describes the cultural background of the project team members? 
 Same culture (homogeneous)
 Different culture (heterogeneous)
 Different but team members had similar cultural traits or value systems (hybrid)

12. Which phrase best describes the language differences prevalent between the team 
members participating in the project?
 Same language (homogeneous)
 Different languages -- e.g, U.S. and France (heterogeneous)_
 Same language, but no shared meaning -- e.g., U.S. and East Indian English
(hybrid)

13. Which phrase best describes the proficiency of project team members with virtual 
team technology?
 Novice (first-time users)
 User (used technology previously and familiar with main concepts)
 Expert (completely familiar with the technology)
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14. Which statement best describes the number of organizations or firms represented by 
project team members?
 Team members represented a single organization (intra-organization)
 Team members represented two different organizations
 Team members represented more than two different organizations

15. Which phrase best characterizes the overall scope of the project?
 Very large
 Somewhat large
 Medium
 Somewhat small
 Very small

16. Which phrase best characterizes the overall complexity of the project?
 Extremely complex
 Somewhat complex
 Average complexity
 Somewhat simple
 Extremely simple

17. Which phrase best characterizes the programmatic risk of the project (e.g., schedule, 
cost, political issues)?
 Very high risk
 Somewhat risky
 Average or medium risk
 Low risk
 Very low risk

18. Which phrase best characterizes the technical and engineering risk of the project 
(e.g., requirements, security, performance, safety)?
 Very high risk
 Somewhat risky
 Average or medium risk
 Low risk
 Very low risk

19. Which phrase best characterizes the quality risk of the project (e.g., implementation, 
maintenance, software engineering)?
 Very high risk
 Somewhat risky
 Average or medium risk
 Low risk
 Very low risk
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20. Which phrase best characterizes the logistical risk of the project (e.g., making 
resources available when and where needed)?
 Very high risk
 Somewhat risky
 Average or medium risk
 Low risk
 Very low risk

21. Which phrase best characterizes the deployment risk of the project (e.g., training, 
system integration)?
 Very high risk
 Somewhat risky
 Average or medium risk
 Low risk
 Very low risk

22. Which phrase best characterizes the overall risk of the project?
 Very high risk
 Somewhat risky
 Average or medium risk
 Low risk
 Very low risk

23. Which phrase best characterizes the availability of historical knowledge needed to 
conduct the project’s activities?
 Knowledge was explicit
 Knowledge was implicit
 Neither of the above, please specify________________

24. Which phrase best characterizes the level of innovation inherent in the project?
 Extremely innovative project (brings with it radical change)
 Somewhat innovative
 A mix of innovation and traditional (brings with it incremental change)
 Somewhat traditional
 Extremely traditional project (little or no change)

25. What was the gender composition of the project team?
 Female-dominated (more than 75% members are females)
 Male-dominated (more than 75% members are males)
 Mixed

26. Which phrase best describes the degree of resources available for the project?
 Resources were redundant at each site
 Resources were complimentary at each site
_  Other, please specify____________

27. Which phrase best describes the personality of a majority of the project team 
members?



73

 Extremely Homogeneous
 A mixture of personality groups
 Extremely Heterogeneous

28. What was the dominant managerial challenge on this project, that is, what was the 
one major thing that the team had to pay attention to during the project?

29. How often did you personally use video conferencing (room and/or desktop) to work 
with team members on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

30. How often did you personally use fax to work with team members on the project?
  Never
 Seldom
 Moderately often
 Frequently
 Almost always

31. How often did you personally use email to work with team members on the project? 
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

32. How often did you personally use voice mail to work with team members on the 
project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

33. How often did you personally use the telephone to work with team members on the 
project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

34. How often did you personally use Web-based intranet tools (example: groove.net) to 
work with team members on the project?
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 Never
 Seldom
 Moderately often
 Frequently
 Almost always

35. How often did you personally use conference calling to work with team members on 
the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

36. How often did you personally use face-to-face meetings to work with team members 
on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

37. How often did you personally use an electronic meeting system (e.g., WeblQ, 
GroupSystems, Facilitate.com) to work with team members on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

38. How often did you personally use instant messaging to work with team members on 
the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

39. How often did you personally use simultaneous document editing to work with team 
members on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

40. How often did you personally use group calendaring to work with team members on 
the project?
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 Never
 Seldom
 Moderately often
 Frequently
 Almost always

41. How often did you personally use distributed project management tools to work with 
team members on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

42. How often did you personally use a workflow system to work with team members on 
the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

43. How often did you personally use a shared whiteboard to work with team members 
on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

44. How often did you personally use any other technologies not mentioned in the above 
questions to work with team members on the project?
 Never
 Seldom
 Moderately often
 Frequently
 Almost always

THANK YOU FOR YOUR TIME!
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Appendix D: Interview Questions

1. What specific problems have you experienced in your project with respect to 

communication among the members of the virtual team?

2. What specific problems have you experienced in your project with respect to 

coordination during the virtual project?

3. What specific problems have you experienced with respect to control of the 

virtual project?

4. What specific methodology practices have helped to make the project a 

success?

5. What specific team practices have helped to make the project a success?

6. What specific technologies and ways that you have used those technologies 

have helped to make the project a success?

7. What practices used by you were not helpful in your project?
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Appendix E: Responses of the interviewees
ID# Question E mail response

1 Communication issues Time difference that introduces one days delay in the critical tasks.

Coordination issues •  We share the same code repository. At times both the teams work on the same piece of code, work 
on interdependent code. This leads to rework and schedule delays.

•  Server side API's are developed by the client and presentation tier is developed by us. These are 
developed in parallel, leading to integration issues.

Control issues None
Methodology
practices

•  Well laid out processes
•  Continuous improvement by defect tracking and prevention
•  Good risk management
•  Rotation of tasks and responsibilities to prevent continuous shift-work

Team Practices •  All the teams do a morning meet.
•  Regular project status meets
•  On-site visits

Technology •  At the kickoff of each new release, the client gives technical presentations to the team remotely.
•  Using VPN we are connected to the clients network.
•  Repositories are synchronized automatically.

Not helpful 
practices

No response

2 Communication related 
issue

•  Accent
•  Time zones
•  ‘ Style of communication
•  ‘ Cultural context 
Additional Clarification
*. Style of communication and cultural context 
What were the specific issues/ some examples?
English being the second language for most team members, was not their natural language of thought. This 
reflected in the mails being structured rather incoherently at times and required substantial re write effort to 
bring the points out more clearly. The style also tends to swing towards too casual when attempt is made to 
be natural in _expression . Example is usage of terms like "apprx" for “approximately" and "wd“ for "would".

During telephonic conferences, the members tend to get nervous, at least during the early phase of their 
careers. This would affect the customer's confidence in ability to deliver. The usage of colloquialism by 
customers sometimes confuses the team members at offshore. Terms like "dangling in the air", "caught in 
the head lights" and "stepping up to the plate" are not very easy to comprehend contextually for many 
Indians. Sometimes, the remarks made in the lighter tone remain unappreciated because of the lack of 
awareness of the cultural background.

Coordination related 
issues

•  Sharing a uniform understanding of scope
•  Getting resources in time 
Additional clarification
. Do you think scope control is more of a problem in virtual projects? Can you please elaborate?
Scope means the extent and content of the work package that has to be delivered. Often there is a 
mismatch of thoughts in customer's mind about what we are supposed to, or not supposed to, implement as 
part of the work. Unverified assumptions lie at the root of this problem. Organizations use many methods to 
arrive at a common understanding of EXACTLY what is to be done under a given contract, with their 
customers. E.g., signoff on the basis of documented description of work to be done, showing a prototype or 
using some external reference with qualifications (all features provided by MS Excel, except for copy-paste 
feature) etc.

Control related issues •  Resource availability
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•  Scope control
•  Response to queries in time

Methodology practices •  Scope signoff at project start
•  Periodic verification by making interim deliveries

Team practices •  Joint reviews of work products by onsite and offsite teams
•  Regular project status review

Technology use We used remote desktop access to hold application walkthroughs. These helped in rapid completion of 
knowledge transfer

Not helpful practices Self study solution for some of the project training needs

3 Communication related 
issues

Sometimes it becomes really difficult to understand the issues/comments. For this we have to do lot of mails 
exchange or telephonic conversation.

Coordination related 
issues

It is difficult to convince (for reviews, comments, technical issues) a team member with whom you are 
not discussing face to face.

Document making becomes an overhead, as we have to explain each bit of information.
Additional ResDonse

* Respondent felt that in a virtual project,signing off is a major issue. As you are not discussing face 
to face, each piece of information has to be written in detail so that there is no communication gap 
and no information is left out. It would be definitely less time consuming if you are sitting in front of the 
customer as you can discuss it right then and there and make a small one page note and get it signed 
as both the parties understand what do they mean.

Control related issues It always become difficult to authenticate the time spent on certain task by virtual team 
Additional clarification
Since there is no person monitoring the team over there, it really becomes an issue for the manager. 
Attimes this problem is more with team members who are new to the company and are sent directly to the 
client site.

Methodological practices Having planned Rampup time for each Team member
Having common repository for code and tracking documents
Parallel Integration testing with CUT (with some delay in CUT and IT start)
Interim Deliveries to Client
Working smartly with Trainees so that they will complete certain % of project work in their induction 
period

Team Practices Always keep team motivated 
Enabling them for responsibility
Giving them chance to grow professionally by executing more responsibilities then the Role demand

Technology use Close Monitoring of the Task in terms of efforts and schedule help to analyze the risk 
Dividing the total individual CUT task into multiple sub tasks and tracking based on the completion of each 
subtask.

Practices that were not 
helpful

Not able to recall any practice which followed but not successful. We followed the practice of revising the 
approach if it doesn’t work

ID#
4

Communication We were a team of 4, so the communication wasn’t much of a problem.

Coordination Same as above
Control Same as above
Methodological Practices Good Team Dynamics and Etiquettes 

Excellent Resource Planning

Team Practices Excellent Team Coordination, Knowledge Sharing among teams

Technology use J2EE Design Patterns, Lucene, Oracle, Hibernate, EJB et al

Practices not useful Not of any 1 can think of.

ID 5 Communication Differences in opinion and lack of motivation were some of the issues.

Coordination Telephone lines not good.

Control The problems stated above. Plus the lack of requisite skillsets in the team members.
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Methodological Practices Good use case and design templates 
Frequent checkpoints with the client.
‘ Innovative tracking and scheduling methods.

1. Frequent Team trainings. Steps of Doneness: We have introduced this concept to provide the 
developer with a checklist of what steps need to be followed before they can say that a work 
item has been completed. These steps can be changed to suit a project. The Steps of 
Doneness that we have proposed for our project are presented below:

Steps of Doneness
Sr.
No. Steps

1 Adhere to Coding Guidelines

2 Study Requirement and Design document and identify the issues

3 Resolve all issues.

4 Make code skeleton i.e. put proper comments

5 Get reviewed

6 Do Coding and Unit Testing

7 Get tagging done for Code Review from SCM Coordinator.

8 Release for Code Review

9 In-corporate Code review comments

10 Update Requirements and Design Document

2. Status Tracking -  To reduce the need for status tracking with team members, we have
created a spreadsheet listing an owner along with the tasks assigned to him/her. Separate 
columns are provided for each of the steps presented in point 1 above. Two hard copies of 
this sheet are pasted on the 2 TL’s boards. At the end of a day a developer indicates all the 
steps that have been completed in a particular day as “done" in his TL’s sheet. The soft copy 
of this sheet is updated on a weekly basis.

3. Ease of Earned Value calculation -  Each step has been assigned a percentage that indicates
the amount of work done for a work item. Using the task sheet mentioned in point 2 above, a 
lead is able to calculate the earned value on a weekly basis. Again, there is no verbal 
communication required for status checks.

4. Introduction of an “Infra” Track -  To meet client’s aggressive time-to-market needs, we
completed the design for the proposed framework by the end of December and began 
development of this framework in January parallel to the RS and Design phase. This was 
done by the “Infra Track" and helped in having a ready base for the feature development that 
started in Feb end.

5. Issues Sheet -  The standard “Issues and Input” template is being used diligently in the project
to track technical and integration dependencies between modules.

6. Frequent client checkpoints in Phase I -  Weekly RS and Design checkpoints with the client
ensured that the client had seen all artifacts atleast once before the final delivery date. This 
helped us reduce iterations after the Phase I and begin work on Phase II smoothly.

II. Can you also elaborate on team trainings? What are the key things that you focus on in these trainings 
with respect to virtual projects?
Team trainings can be conducted in the following ways:

a. We hold formal vendor-led team trainings when necessary. E.g. our tarn went through training 
by Mercury representatives for their testing tool called QuickTest Pro.

b. Formal trainings are held for team members newly joining a project to ensure a proper 
business and technology ramp-up happens.

c. Semi-formal and informal trainings are done in the form of “knowledge Transfer” sessions to 
ensure team members gain context of what is happening on the other tracks of a project.

III. Does CMM play a role in virtual project management?
It sure does. It basically lays out a framework for the Project Manager/Lead to follow. The PM/PL knows 
that though s/he can get creative there are certain minimum processes that are required to ensure the 
cross-geography communication happens effectively. E.g. we use standard Query sheets to get 
requirement clarifications, share standard project plans with the clients and report project status following 
certain standards.



80

Team Practices Frequent Team trainings.
Team meets to check project morale

Use of technology Constant reviews of work items done by team members who are fairly new to the industry

Practices that were not 
useful

Can’t think of any.

6 Communication Dependency, in our case we were dependent on our virtual team member for ‘ requirement gathering. 
“ Motivation, is another area 
Additional clarification

Respondent didn't know the virtual team member although they were fro the same company. The team 
member on the client site could not clarify things, thus delaying the requirement gathering process. Time 
difference of 12 hours add further delay thus at each stage requirement gathering takes 3-4 days as 
generally you get the requirement in two days and then the off-site team studies it and sends it back with 
queries to the other site elated to couple of feature. Attimes, off -site members have to talk to the clients 
directly

Motivation was intended towards trainees who were not willing to do the documentation required in a 
virtual project. They prefer to leam technical components

Coordination N/A

Control N/A

Methodological Practices Trust building and knowing the virtual team members in person....
Additional clarification
Problems are more if you don’t know the virtual team member and you don’t have a good rapport with that 
person. Respondent said that now he has good rapport with that person so those issues are not there.

Team Practices Even allocation of responsibilities to create a sense of particiapation, accountability and joint ownership

Use of technology ASP.Net was used

Practices that were not 
useful

N/A

7 Communication In the project most of the communication was via Emails or Chat on MSN. So problems experienced were:
•  Urgent issues cannot be discussed then and there
•  Keeping track of all mails was bit difficult.
•  Have to online during ‘Off hours" here

Coordination Prolonged Decision making process 
Have to match up all even minor issues
Difficulty/Confusion getting a real grasp on what is expected of our team (deliverables)
Planning team meetings /activities during times that are non-working hours for the part of team 
members.
For few team members language was the issue

Control Meeting schedule and quality expectation during the time when few old team members left the organization 
and new , replacements were being trained. Had to put extra 
effort, time and energy.

Methodological Practices •  Best Practices
•  Frequent Knowledge Transfer meetings
•  Defining Preliminary Schedule
•  Making realistic Schedule

Team Practices •  Meeting every morning before actually starting on work for the day.
•  Demonstration by each team (Development Testing, Linux, Support, Graphics) from time to time
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•  Rotation of work among team members to reduce dependencies and build redundancy in case of 
communication failure

Use of technology •  Using Struts framework for building Java web application
•  Using JUNIT for unit level testing

Practices that were not 
useful

Usina excel sheets for reoortina buas internally

ID# Question E mail response

8 Communication As all the team members with whom I had to deal were from the same cultural background, hence the 
language was never a problem.There was always a friendly environment among the team members.To 
share some information we used to move from our seat to the others seat, and have face to face talk. We 
also used instant messaging and emails to share knowledge.

Coordination As such coordination was never a problem in our project.
Being a small team we all had a good coordination, we all were very clear about our task.We were using 
Visual Source Safe for the management of project.
We had to face some problems regarding consistency throughout the project, eg all same kind of text boxes 
should be of same size etc. So at times we had to coordinate a lot regarding the consistency issues.

Control There was no problem regarding the control of the problem.Every thing was quite smooth, as I told it was a 
small project.

Methodological Practices As the schedules were tight, we executed Integration testing parallel with coding,this helped us a lot in 
achieving the best results.

Team Practices Every team member was always ready to help other.We all worked together to achieve the target.We kept 
on reviewing the flaws in our previous deliveries and try to resolve in the next ones.

Use of technology We used Dot Net and SQL Server for this project. The most important Visual Source safe was the tool 
through which the same data could be shared by all the members.

Practices that were not 
useful

In this project there was a module in which we had to make a tree view structure.
Though there is a tool which could have solved our purpose, but rather then buying that tool we ourself 
developed the tree structure. And this took a lot of time.

9 Communication Accent issues.
Not able to connect while conference call/ voice not clear.

Coordination Code updates/merging.

Control •  Backup resources.
•  Network issues.

Methodological Practices Automatic builds and notifications. 
Estimation schedule.
Issues reporting/tracking using bugzilla..

Team Practices Team knowledge sharing sessions.

Use of technology CVS, Bugzilla, Microsoft Project Plan, ANT, Eclipse 
CMM Processes

Practices that were not 
useful

Manual repository upload

10 Communication None -  fortunately, for this project, there were no communication problems. Most likely, that is due to the 
project team members experience in the onshore-offshore model. We have learnt from previous mistakes -  
this project went very smooth.

Coordination Co-ordination of my project team members was fine -  I had issues coordinating our client resources 
(domain experts and testers). Even though they had their own project manager, sometimes you need to
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constantly stay on top of them.

Control Managing client expectations was difficult at times -  there were a number of feature requests after delivery 
that were clearly out of scope (from our perspective) but the client felt they were within scope. The client 
also posted bugs that were related to their testing environment and not our application.

Methodological Our methodology for collecting, analyzing, developing, and maintaining requirements made things clear for 
our technical designers and developers to code to the specifications -  specifically, Low Level Requirements 
document, Ul Mockups, Requirements traceability matrix. Our methodologies for design, development, and 
testing ensured a quality software product -  specifically, Low Level Design document, Unit and Integration 
Test specification, QA Test specifications. Lastly, our methodologies for managing the project and scope 
control -  change request control, risk mitigation, schedules, etc.

Team

Technology

Not useful I began to document Use Cases, but realized the client was not interested and for the project size, it was 
not worth it -  instead, I presented Ul Mockups to the client and our project team members. We have found 
this method to work well in the offshore model

11 Communication We are following the process of off-shore development model, where our end customers are located in 
remote areas, e.g. Canada and USA. We have our on-site team, including sales team, product manager 
and client representative residing in those remote areas. We are following a process where we are not 
directly interacting with the end customers, for us only point of contact is our on-site team.
By following above mentioned process, our end customers feels like we have a team working 24 hours for 
them, that includes on-site and off-site team working in different time zone.
But we have a disadvantage of having an extra mediator as it increases the response time from the 
customer, also sometimes miscommunication happens, as we have an extra loop in place. Following are 
some of the scenarios:
Scenario 1: we like to ask a query with our client but sometime our on-site team responds the query, tries to 
resolve it by them and that response might not be the exact match with' the customer.
Scenario 2: We ask a query and they forward it the Client then we might got a delay due to this extra loop. 
Scenario 3: Some time they modify client’s response and respond us back with what they understood with 
that. Sometime it causes issue of miscommunication.

Coordination Already mentioned above.

Control We don’t really face any issue in terms of control as our roles are very clearly defined

Methodological We use log sheets to control the communication gaps, where we track all of our queries and respective 
responses, we normally calls it the “Queries and Assumption Log”. It contains all the information required to 
provide the complete details of any communication with (either client or on-site team, e.g. queries). This 
information provides us the detail like what was the query, when it was initiated, who initiated it, who 
responded to it (on-site team or Client), on what date and what was the final action point. This kind of 
tracking helped us in controlling miscommunication if any arises.

Team Already mentioned above the best practice we are following. We also convert all of our discussion whether 
in MSN chat and Teleconference into “Minutes of Meeting” (MOM) having all of the action items and who 
will be responsible to complete a particular action point.

Technology To control it we are using MSN chat session, Teleconference and E-mails.

Not useful None

12 Communication related 
issues

Time difference that introduces one days delay in the critical tasks.

Coordination related 
issues

•  We share the same code repository. At times both the teams work on the same piece of code, work 
on interdependent code. This leads to rework and schedule delays.

•  Server side API’s are developed by the client and presentation tier is developed by us. These are 
developed in parallel, leading to integration issues.

Control related issues None
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Methodology
Practices

•  Well laid out processes
•  Continuous improvement by defect tracking and prevention
•  Good risk management
•  Rotation of tasks and responsibilities
•  Grooming the members to take up higher roles

Team Practices •  All the teams do a morning meet.
•  Regular project status meets
•  On-site visits

Technology •  At the kick of new release, the client gives technical presentations to the team.
•  We are connected to the client's network over VPN
•  Repositories are synchronized automatically.

Not helpful 
Practices

No response
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Appendix F: Tabulated Questionnaire Results
Participant Id 1 2 3 4 5 6 7 8 9 10 11 12

MEAN STD.
DEV#2 Role in the project? Dev PM TL Dev TL Dev Tester Dev Dev PM/BA PM TL

#3 size of your project team? 5 1 5 3 5 1 3 3 5 1 1 5 3.17 1.80
#4 planned schedule for the 

project? 5 1 3 1 3 1 1 1 1 1 3 1 1.83 1.34

#6 Overall, the project was 
completed as scheduled 4 5 4 5 5 5 4 4 4 5 5 4 4.50 0.52

#7 Overall the project was 
completed within budget 5 4 3 5 5 4 3 5 3 4.11 0.93

#8 Overall, the project met its 
goal and specific 
requirements

5 5 5 4 5 5 4 5 4 5 4 4 4.58 0.51

#9 Overall, the project was a 
success. 5 5 5 4 5 5 4 5 3 5 4 3 4.42 0.79

#10 greatest time difference 
between team members? 5 5 5 1 5 5 5 5 5 5 5 5 4.67 1.15

#11 cultural background of team 
members? 3 5 3 1 3 5 5 1 3 5 3 3 3.33 1.44

#12 language differences
between team members t? 1 1 1 1 1 1 5 1 1 3 1 1 1.50 1.24

#13 proficiency in virtual team 
technology? 1 1 3 1 5 3 3 3 3 3 3 3 2.67 1.15

#14 number of organizations or 
firms represented ? 1 3 3 1 5 1 1 1 3 3 1 3 2.17 1.34

#15 overall scope of the project?
4 4 5 3 4 2 3 2 4 3 3 3 3.33 0.89

#16 overall complexity of the 
project? 5 3 4 3 3 4 3 4 4 4 3 4 3.67 0.65

#17 programmatic risk of the 
project 3 4 2 3 3 3 2 4 3 3 2 4 3.00 0.74

#18 technical and engineering 
risk of the project 3 4 3 2 4 3 3 2 2 3 2 2 2.75 0.75

#19 quality risk 3 4 2 2 4 3 2 2 4 4 3 3 3.00 0.85
#20 ogistical risk 3 3 3 2 4 3 2 3 2 3 4 2 2.83 0.72
#21 deployment risk 3 3 1 2 2 2 3 2 3 2 2 2 2.25 0.62
#22 overall risk 3 4 2 2 4 3 3 3 3 3 2 3 2.92 0.67
#23 availability of historical 

knowledge 3 1 1 1 5 1 1 5 5 5 5 3.00 2.00

#24 level of innovation 2 3 4 3 4 3 2 2 3 3 3 3 2.92 0.67
#25 gender composition of the 

project team? 3 3 2 2 2 3 2 3 3 2 2 2 2.42 0.51

#26 degree of resources available 
for the project? 5 5 3 3 1 5 5 5 5 1 5 3.91 1.64
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Participant Id 1 2 3 4 5 6 7 8 9 10 11 12
#27 personality of a majority of 

the project team members? 3 3 3 3 3 1 3 1 3 3 3 3 2.67 0.78

#29: use video conferencing 1 1 1 1 1 1 1 1 1 1 1 1 1.00 0.00
#30 use fax 2 1 1 1 1 1 2 1 2 1 2 2 1.42 0.51
#31 use email 5 5 5 4 5 5 5 4 4 5 4 4 4.58 0.51
#32 use voice mail 1 1 2 1 1 1 2 1 1 1 2 1 1.25 0.45
#33 use the telephone 5 5 3 2 4 5 3 2 4 3 4 4 3.67 1.07
#34 use Web-based intranet 

tools 1 1 3 1 1 1 2 1 4 1 2 4 1.83 1.19

#35 use conference calling 5 4 2 1 3 4 3 4 4 3 2 4 3.25 1.14
#36 use face-to-face meetings 5 1 2 3 4 4 3 5 2 1 1 2 2.75 1.48
#37 use an electronic meeting 

system 1 1 1 1 1 1 1 1 1 1 1 1 1.00 0.00

#38 use instant messaging 3 2 2 4 3 1 4 3 3 5 4 3 3.08 1.08
#39 use simultaneous document 

editing 1 1 1 2 5 1 4 2 3 1 1 4 2.17 1.47

#40 use group calendaring 1 1 1 3 1 1 3 2 4 1 3 4 2.08 1.24
#41 use distributed project 

management tools 1 1 1 4 1 1 2 5 1 1 3 1 1.83 1.40

#42 use a workflow system 1 1 1 1 1 1 3 4 2 1 2 2 1.67 0.98
#43 use a shared whiteboard 4 1 1 1 3 4 3 2 5 1 2 5 2.67 1.56
#44 use any other technologies 

not mentioned 1 2 1 1 1 1 2 2 2 1 1 2 1.42 0.51

Note: All responses are on a 5-point scale, with 1 being lowest and 5 being highest.
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Appendix G: Calculation of Project Characteristics

Note: All responses are on a 5-point scale, with 1 being lowest and 5 being highest.

Project Scope
Participant ID Q#4 Q#15 Q#24 Scope Means

1 5 4 2 3.67
2 1 4 3 2.67
3 3 5 4 4.00
4 1 3 3 2.33
5 3 4 4 3.67
6 1 2 3 2.00
7 1 3 2 2.00
8 1 2 2 1.67
9 1 4 3 2.67
10 1 3 3 2.33
11 3 3 3 3.00
12 1 3 3 2.33

Question #4 -  Duration 
# 1 5 -  Scope 
# 2 4 -  Innovation

Project Complexity

Participant ID #3 #11 #12 #13 #16 #23 #26 #27 Complexity Means
1 5 3 1 1 5 5 3 3.29
2 1 5 1 1 3 3 5 3 2.75
3 5 3 1 3 4 1 3 3 2.88
4 3 1 1 1 3 1 3 3 2.00
5 5 3 1 5 3 1 1 3 2.75
6 1 5 1 3 4 5 1 2.86
7 3 5 3 3 1 5 3 3.50
8 3 1 1 3 4 1 5 1 2.38
9 5 3 1 3 4 5 5 3 3.63
10 1 5 3 4 5 5 3 3.63
11 1 3 1 3 3 5 1 3 2.50
12 5 3 1 3 4 5 5 3 3.63

Question #3 -  Team size
#11 -  Cultural homogeneiity
# 1 2 -  Language differences
# 1 3 -  Proficiency in virtual team technology
# 1 6 -  Overall complexity
#23 -  Availability of historical knowledge
#26 -  Resource availability
# 2 7 -  Disparities in individual personalities
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Project Risk

Participant ID #17 #18 #19 #20 #21 #22 Risk Means

1 3 3 3 3 3 3 3.00

2 4 4 4 3 3 4 3.67

3 2 3 2 3 1 2 2.17

4 3 2 2 2 2 2 2.17

5 3 4 4 4 2 4 3.50

6 3 3 3 3 2 3 2.83

7 2 3 2 2 3 3 2.50

8 4 2 2 3 2 3 2.67

9 3 2 4 2 3 3 2.83

10 3 3 4 3 2 3 3.00

11 2 2 3 4 2 2 2.50

12 4 2 3 2 2 3 2.67

Question #17 -  Programmatic risk
# 1 8 -  Technical/Engineering Risk 
# 1 9 -  Quality Risk 
# 2 0 -  Logistical Risk 
#21 -  Deployment Risk 
# 2 2 -  Overall Risk
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Technology 
Use Means

1 1 2 5 1 5 1 5 5 1 3 1 1 1 1 4 1 2.38
2 1 1 5 1 5 1 4 1 1 2 1 1 1 1 1 2 1.81
3 1 1 5 2 3 3 2 2 1 2 1 1 1 1 1 1 1.75
4 1 1 4 1 2 1 1 3 1 4 2 3 4 1 1 1 1.94
5 1 1 5 1 4 1 3 4 1 3 5 1 1 1 3 1 2.25
6 1 1 5 1 5 1 4 4 1 1 1 1 1 1 4 1 2.06
7 1 2 5 2 3 2 3 3 1 4 4 3 2 3 3 2 2.69
8 1 1 4 1 2 1 4 5 1 3 2 2 5 4 2 2 2.50
9 1 2 4 1 4 4 4 2 1 3 3 4 1 2 5 2 2.69

1 0 1 1 5 1 3 1 3 1 1 5 1 1 1 1 1 1 1.75
1 1 1 2 4 2 4 2 2 1 1 4 1 3 3 2 2 1 2.19
1 2 1 2 4 1 4 4 4 2 1 3 4 4 1 2 5 2 2.75

1.00 1.42 4.58 1.25 3.67 1.83 3.25 2.75 1.00 3.08 2.17 2.08 1.83 1.67 2.67 1.42 2.23
0.00 0.51 0.51 0.45 1.07 1.19 1.14 1.48 0.00 1.08 1.47 1.24 1.40 0.98 1.56 0.51 0.37

Degree of Success

Participant ID #6 #7 #8 #9 Success Means
1 4 5 5 4.67
2 5 5 5 5 5.00
3 4 4 5 5 4.50
4 5 3 4 4 4.00
5 5 5 5 5 5.00
6 5 5 5 5 5.00
7 4 4 4 4 4.00
8 4 3 5 5 4.25
9 4 4 3 3.67
10 5 5 5 5 5.00
11 5 3 4 4 4.00
12 4 4 3 3.67

Question #6 -  Schedule 
#7 -  Budget
#8 -  Goals and Requirements 
#9 -  Overall Success


