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Abstract 
 

Numerous studies have revealed about challenges which affect collaboration in global teams; 

these challenges could be geographical, cultural and language challenges. Global team 

represent a team that may be geographically dispersed in different regions; they can be 

classified as being ‘typically cultural heterogeneous’. This reveals that there will be differences 

between how they communicate, the way they function and work as a global team. This master 

thesis ‘’Multicultural effects in a Global Virtual Team’’ is based on the communication 

challenges encountered in a multicultural global virtual team. Global virtual team (GVT) could be 

described as different project team who are geographically dispersed, which possess different 

culture and orientation but are brought together to collaborate through technology such as 

virtual communication system. The fact remains that there would be some elements of 

challenges since they are culturally different; example is poor communication which negatively 

affect collaboration in a global virtual team and thus affects the success their project in its 

entirety. 

Hence, the objective of this master thesis is to investigate and identify barriers that affect 

communication in multi-cultural global virtual team; also the missing links between the 

technology and the participants. In addition to the objective, the goal of this thesis will be to 

generate an idea or concept that will positively support collaboration among global virtual 

team. The delimitation of this thesis will be limited to (i) the challenges global virtual team faces 

during collaborating via virtual communication systems and (ii) the challenges based on 

interaction & communication mode in global virtual teams. The three research questions were 

adopted for this thesis thus; (i) ‘what are the effects of multi-culture in a global virtual team’, (ii) 

‘what technologies are in use’ and (iii) ‘what technology or concept will work to support the 

communication among global virtual team’.  

In realizing the objective and goals of this thesis; interviews were conducted with two project 

leaders from two different companies in Nigeria, these interviews were to aid in identifying 

communication related problems among GVT. At the end, ‘’problem of accent’’ was identified as 

a communication barrier in a global virtual team. In conclusion, two ideas were generated at the 

end of this thesis but were further merged together to develop a concept that can be used in 

reducing or eliminating the communication problem of accent identified in this thesis; hence the 

concepts will be used to support communication among global virtual team. 

Key word: global virtual team, virtual communication systems, multi-culture, collaboration, 

product development, communication 
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1 Introduction 
 

This section gives an introduction to the main theme of this thesis. It consists of the background, 

issues and objectives, methodology applied for the realization of this thesis, delimitations, and 

the timescale.   

This master thesis is based on the communication challenges facing global virtual team. Global 

team can be team that are geographically dispersed in different countries; they can be classified 

as being ‘Typically Cultural Heterogeneous’. Being cultural heterogeneous explains that there 

will be challenges in their collaboration; meaning that there will likely be differences between 

how they communicate, the way they function and work in a global team. Hence ‘global virtual 

team’ (GVT) in this context can be related to Kristof et al. (1995) to be a temporary, culturally 

diverse, geographically dispersed, electronically communicating work group, this work group 

may or may not have common history or future. It is interesting to know also that in some 

developing countries, numerous companies and their project team are now adapting to the 

usage of virtual communication systems in collaborating with dispersed multicultural global 

teams in other geographical region. This thesis will study the way global virtual teams interact 

and collaborate especially in developing countries. Nigeria for example has companies that are 

fast adopting virtual collaborating as a way of collaborating and conducting their businesses. 

Hence two project leaders in Nigeria, one in Telecommunication sector and the other in 

Automobile sector will be interviewed in order to gather data on communication challenges 

encountered in global virtual team.   

 

1.1 Background 
So many issues have been observed in some cases concerning ‘’Multicultural Effects in Global 

Virtual Team’’. However events and recent happening has clearly reveal that this present world 

has become a relatively spontaneous world where the pursuit for more knowledge and 

understanding are gradually thus hastily represented by an environment of rapid state of the art 

innovation such as seen in virtual communication systems like video conferencing, 3D 

holographic view. Some of these technologies are daily used in different areas such as in 

company’s collaborative project and board meetings.  
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These technologies have really changed the way companies or global team operate. In a 

company project work, the execution and successful outcome of their project within global 

collaboration will likely depend on the organisation’s ability to adapt in different culture and 

work ethics in balancing the shifting demands of technologies.  

As new virtual communication technologies are daily emerging; more and more companies are 

acquiring the latest in virtual communication systems in executing their businesses. Notably as 

many of these technologies are evolving, the features that are experience in a modern virtual 

communication technology greatly differ from the traditional rigid ones; thus companies are 

now adapting to this trend of using these modern virtual communication systems for their 

meetings and project collaboration. Though there are now improvements in this modern day 

virtual communication technologies, yet many companies still face greater challenges in dealing 

with issue that concerns poor communication in a multicultural global virtual team. Grosse 

(2002) put it that learners of the 21st century should have an opportunity to experience virtual 

collaboration and teamwork as they must be prepared to communicate across cultural 

boundaries using modern technologies. Below picture illustrates a global virtual team 

collaborating using a virtual communication system.  

 

 

 
Fig1 Illustrates GVT Collaborating using Tandberg video conference system. Source; (www.cisco.com) 

Currently many companies in the developing countries are now becoming aware of the dangers 

which communication challenges poses among global virtual team.  
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Virtual communication systems have several advantages and benefits such as it;  

 Reduces cost for companies 

 Reduces the rate of C02 

 

It is now possible that global virtual team in other different geographical area can collaborate 

and communicate with each other face to face without the so expense of travelling to a remote 

area for meetings. Remarkably since human beings have different kinds of individual orientation 

so are they when it comes to their language, culture and norms. Inter-cultural anxiety inhibits 

the development of effective working relationship; Stephan, et al. (1985); Stephan & Stephan 

(1995) and specifically the disclosure of one’s idea to the other; Stephan et al. (1991) in some 

cases inter-cultural anxiety among GVT can be caused by; 

 Language and  

 Accent of the participants  

 

Another reason for the gap experienced in global virtual team is the ineffective use of virtual 

communication systems for collaboration purposes and failure in building rapport among team 

members Elena Karpova et al. (2008). In virtual communication systems, Päivi et al. (2004) 

stated that ‘a great deal of information conveyed by face to face interaction is derived from such 

things as tone of voice, facial expression and appearance’.  Importantly, global virtual team has 

many challenges to overcome because they are continuously faced with the task of constructing 

a mutual cognitive environment or common ground since they are not physically working 

together. These tasks negatively have effect on global virtual team per se. 

 

1.2 Purpose & Goal 
Sometimes poor communication does really affect the collaboration in GVT which in some cases 

could negatively affect the output of their project. The purpose of this master thesis is to 

investigate and identify barriers to effective communication in multi-cultural global virtual team; 

also its effects and the missing links between the technology and the participants. The goal then 

will be to design a communication tool that can positively support collaboration among 

multicultural global virtual team. 

1.2.1 Research Question 

In view of this project work which undergo a qualitative research on how complex problem of 

communication affects global virtual teams in their project meeting in relationship to their work 

ethic and communication skills collaborating using Virtual technology systems. Thus this project 

will be fulfilled by addressing and finding answers to the below research questions: 
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RQ1: What effect? What are the Multi-Cultural communication effects and how can the effects 

pose a barrier in a Global Virtual Team? 

RQ2: What do they Miss? What is missing from this technology and what can be added to 

improve collaboration Global Virtual Teams?  

RQ3: What technology? Will it work?  What technology will support this kind of Global Virtual 

Team?  

1.2.2 Delimitations 

This thesis will focus on; 

 The challenges global virtual team faces during collaborating via virtual communication 

systems 

 The challenges based on interaction & communication mode in global virtual teams 

 

1.2.3 Risk Assessment 

In every project there must be a risk; and risks can not to be avoided. It is good to have a 

mitigation plan in order to reduce the effect of the risk in a project. Below table shows the 

assessment of the possible risks and its effect; the risk index in the table below illustrates 

degree of risks based on its High to Low. 

Table1 shows the risk assessment table 

 

No Risk Event Mitigation Contingency plan Probability Effects Risk index 

1 Inability to 
assess all the 

companies for 
data 

Early 
appointment 
booking with 
companies 

Be flexible& 
constant reminder 
till response comes 

3 5 8 

2 Loss of 
data/system 
breakdown 

External disk 
recommended 

or USB stick 

Work & save 
document copy in 
an external device 

as a back-up file 
after each step 

2 5 7 

3 Unavailability 
of funds 

Reduce or 
avoid costly 

related 
process such 

physical 
prototype 

Use of sketch 
drawing will be 
appropriate for 

visualization 

4 2 6 
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1.2.4 Time Scale 

 The time scale for the project is expected to be finalized within six months from the start date. 

This is illustrated in the table below Gantt chart. 

Year 2010 

Activities Apr May June July Aug Sept 

Problem 
Identification 
and literature 
review 

      

Project 
planning& 
methodology 

      

Data collection 
& analysis 

      

Revising on the 
process and 
concept 
strategy 

      

Project & 
concept review 

      

Project 
Presentation 

      

Finalized 
Project report 
write-up 

      

Table2 Activities/project plan represent in the above Gantt chart 
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2 Theory 
 

The theory of this thesis was based on the literature Review. This section will lay down the 

Important Points that will help inter-connect the main theme for the thesis. This includes the 

main Challenges of multi-culture in global virtual team. In addition global virtual team and their 

virtual communication systems will be explained so to have a better understanding. 

2.1 Global virtual teams 
Communication challenges in global virtual team cannot be ignored since they have diverse 

cross-cultural differences, behavioral tendencies and communication pattern. Hence ‘global 

virtual team’ (GVT) in this thesis can be related to Kristof et al. (1995) to be a temporary, 

culturally diverse, geographically dispersed, electronically communicating work group. In 

Myriam et al. (2008) paper, global virtual team was described as a group of geographically 

dispersed and potentially mobile individual organized through communication and information 

technologies that need to overcome space, time, and functional, organizational, national and 

cultural barriers for the completion of a certain task. Hall (1996) describes the cultural barriers 

as the unconscious phenomenon on non-verbal communications as the ‘’Hidden Dimensions’’ of 

culture. It can be observed in the earlier explanation that global virtual team has common 

characteristics such as; 

 geographically dispersed 

 culturally diverse and  

 electronic communicating work group 

 

However virtual communication technologies are fast becoming a modus operandi in global 

collaboration work, but cases of obstacles affecting the work relationship within this cross-

cultural work team especially in the area of communication are witnessed. The recent 

improvements on the virtual communication technologies have increased the awareness and 

more collaboration in global virtual team. The global virtual teams can be observed 

collaborating in a cross boarder transfer such as banking industries, product development 

companies, and in IT industries, Mäkilouko (2003).  

Some organizations usually face difficulties operating in global virtual team since the team is 

made of people that come from different cultural backgrounds. These in-most cases make team 

global virtual team stumble into challenges that might affect the overall performance of their 

meeting or projects.  
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The increased diversity of knowledge, skills, perspective and communication can potentially 

have positive and negative outcome on global virtual team since most of them are working 

together for the first time; which means that misconceptions among the team members are 

likely to occur. In global virtual team face-to-face communication is important; communication 

witnessed among team members can be Para-verbal and verbal; Para-verbal communication 

consists of inflection, voice volume, tone of voice, while Verbal communication consists of facial 

expression, eye movement, hand, and body gestures. Exchanging information can sometimes 

prove difficult in virtual team since it can be perceived to be more task oriented and exchange 

less social-emotion, thus slowing the development of relational links; Chidambaram (1996). To 

fully understand the relational link in global virtual team, Walter et al (1992) in their paper, 

explained that development of relational link is important because researchers have associated 

strong relational links with many positive outcomes including enhanced creativity and 

motivation, increase morale, better decision and fewer process losses. It is very vital here to 

explain the very components that make up global virtual team. These components according to 

Sirkka & Doroty (1998) could be classified into three different categories; (i) Types of group, (ii) 

Interaction mode and (iii) Context as illustrated by Sirkka & Dorothy (1998). 

The below figure according to Sirkka & Doroty (1998) illustrates the components that makes up 

global virtual team;   

 

 
Fig2 illustrates the components of global virtual team. Source; Sirkka & Dorothy (1998) pg.792  
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2.1.1 Types of Groups (Characteristics) 

This demonstrates in a situation where global virtual teams are either a permanent or 

temporary team. In permanent teams the group must have operated for a very long time which 

in-turn makes them to have a common history and a common future. Global virtual team 

functioning in this kind of link often does not have much communication problems working with 

each other since they have known themselves awhile and are used to have worked with each 

other in some cases.  

In temporary teams it’s so possible that if the teams have not worked and get acquainted with 

each other before will mean that they neither have common history nor common future. One of 

the major obstacles that can be experience in such teams is problem of communication which 

often results to lack of Trust or frustration among the team. This can work against the team’s 

performance and of course affect their project negatively.  

 

2.1.2 Interaction mode (technology) 

This is the process of interaction among the global virtual team and of course this is the part 

where some of the hidden communication problems are usually encountered. How successful 

we relate to one another depends greatly on eye to eye contact as this can prescribes to be one 

of the positive key elements that permit for effective communication and interaction between 

two or more individual. Importantly, since it’s a virtual system it means that the effective 

interaction will be electronically mediated and thus enables a face to face-eye to eye contact. 

Electronically mediated in this context will play an important role for communication purposes 

as it uses virtual communication system to bring different teams separated together for 

meetings through its audio and video process; Such can be seen in Tele-Presence/video 

conferencing system. video conferencing is a conventional method of interactive 

telecommunication technologies which permits two or more site to interact via two way audio 

and video broadcasts simultaneously, hence virtual communication system is developed to 

support distributed collaboration thus saves time and cost. Importantly within this set of 

technologies, video conferencing is perceived as a futuristic communication mode that lies 

between Tele-phone call and face-to-face meeting. Interesting the video conferencing has been 

commercially available over two decades; Carmen (1988). Below picture illustrates the sketched 

model of a virtual communication system. 
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Fig3 Illustrates design sketch for virtual communication system. Source; www.uspatent.com (2010) 

 

2.1.3 Organizational Context 

Culture is a set of norm that differentiates a person from another (race), the way they interact, 

speak, dress, and religious belief. This can be described in two aspect; similarity in culture and 

diversity in culture. Similarity and diversity in culture can further be characterized by High 

Visibility and Low Visibility dimension C M. Beise (2004). 

 High visibility- includes demographic factors such as race, sex, age and ethnicity 

 Low visibility- this is characterized by Values, attitude, education, functional experience, 

knowledge and skills 

Diversities in culture are often times citied as barriers in global virtual collaboration. In virtual 

team, diversity may increase conflicts and thus result in process losses, Distefano J.J (2000). 

Deadlock could be apparent in the global team since their language and cultural orientation 

differs from one another.  

 

2.2 Current Situation 
Current situation is based on the present day situation on communication challenges among 

global virtual team. 

2.2.1 Communication challenges 

Since the advancement and witnessing of the latest trend in virtual communication systems 

especially the communication facet of it in our environment; the world has advanced more in 

embracing new forms of interaction and collaboration in the way global virtual team 

communicate and transact their public and private dealings from the old traditional way of 

business collaboration.  

Display Screen 

Conference Desk Telephone 

Lighting 

Speakers 

Camera 

http://www.uspatent.com/
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However as company expand globally, they face increasing time compression in product 

development, and use more foreign base subcontracting labor, Peters (1992), Stewart (1994), it 

could be perceived that global virtual team promise the flexibility, responsiveness, lower cost, 

and improve resource utilization necessary to meet the ever changing task requirements in 

highly turbulent and dynamic goal business environments, Mowshowitz (1997), Snow et al 

(1996). Recently businesses and project collaboration are gradually been used by organizations 

in accomplishing their business and project goals. This introduction of virtual communication 

systems in organizations structure has come to reduce cost and dependent on travel for critical 

face to face meeting. 

Robert Fish et al (1993) explained in his literature concerning face-to-face communication with 

the hypothesis that video web communication is helpful is some many ways thus; 

 

 Increases the spontaneity and frequency of communication  

 Supporting social relationship 

 Coping with the most complex and equivocal communication encountered in work group 

 Integrating members into and supporting the working research and development group 

Modern day virtual communication system like the Tele-presence solution has improved in its 

functions as in non-verbal communications like limiting gazes, proper show of body languages, 

and life size of participants. Aside from these known communication improvements there are 

still certain limitations such as not being able to provide a language support tool that can 

support communication in a global virtual team. When people are physically close to one 

another communication typically face to face conversation occurs; Allen (1977); hence the vital 

part to a successful and effective virtual collaboration among global virtual team is by achieving 

some level of connectedness between the remote located participants. Collaboration in global 

virtual team will need more effective communication approach to progress and succeed in their 

project. Previously global virtual teams collaborate more often using the old method such as 

telephone, email. This usually makes their communication not so effective due to delays in 

feedbacks and other communication related problems.  As witnessed in the developing 

countries like Africa, virtual communication system is gradually been integrated in some of their 

organization’s main stream meeting and project collaboration. In Nigeria for example it is typical 

to see companies collaborate globally using the trendy online communication and web 

conferencing tools comprising of email, Skype, Acrobat connect professionals and telephone call 

in some cases mobile telephone video call which is only limited to few participants. 

In virtual communication system, communication ranges from video phone, live internet web-

cam chat, Tele-Presence to 3-D holographic view.  
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Now companies and organization are fast adopting and incorporating virtual communicating 

systems in their business main collaboration. This is so because it has the advantage for 

distributed team members to communicate and interact face to face. Societies are now trained 

and are getting familiar on how to use virtual technology. In terms of global virtual team, the 

scenario is that Nigerian society is relatively integrating virtual communication system in their 

company’s collaboration and business meetings; yet the society is still influenced by their 

culture. It is usually the executives and project team leaders who use this system to 

communicate and execute their respective tasks. The latest trend in global virtual collaborating 

has also made Nigerian companies to embrace and rely on virtual communication systems in 

executing their projects with other geographically dispersed team. 

In a multi-cultural global virtual team, understanding and speaking English as a second language 

by non-native speakers can frustrate native speakers due to language barriers which can hinder 

communication between team members. Orasanu et al. (1997) explained that other frequent 

language related communication problem in international teams arise from unfamiliar 

terminology, switching between dual language, speech acts, uncertainty about who is being 

addressed or lexical inferences. Yet there is not yet a perfect way to solve cultural and 

communication problems in a global virtual team. In such scenario, communication often 

generates frustrating bottlenecks; and sometimes this may be difficult and elusive to see in 

global virtual team until extensive damage has already been done. They are many cultural and 

communication barriers that affect collaboration in a global virtual team; Jeanne Brett et al. 

(2007) stated four barriers that affect team success.  

These barriers are thus; direct versus indirect communication, trouble with accent and fluency, 

different attitude towards hierarchy, and conflicting decision making norm. 

 

Direct versus indirect communication:- 

Communication is very important especially in human activities. In global virtual team, 

communication challenges often create barriers to effective team work by reducing information 

sharing, creating interpersonal conflict or both. It is apparent that global team uses direct or 

clear communication while having their meeting; this specific approach of communication can 

be seen in some western cultures. An example is an indirect mode of communication such as 

asking a question instead of making out the required points during collaboration or in project 

meetings. However if such communication is not well understood by participants; the differing 

members can see it as violation of their cultural norms there by smearing the relationship and 

collaboration among the team. 
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Problem with accent and fluency:- 

To a great extent English is the language of international business and collaboration, but 

misunderstanding and frustration may occur in global virtual team because of non-native 

speakers of English speakers. When non-native English speakers speak during a meeting, native 

speakers find it difficult to understand due to the other’s non-fluency in English language and 

accent. Many times non-native English speakers in such situation may have something to say 

but will typically find it difficult to express themselves due to their lack of fluency in English 

language. This is a challenge global virtual team sometimes encountered while collaborating 

with team from another geographical area. This problem typically can prevents the team from 

expressing their expertise of which can create frustration or perceptions of incompetence 

amongst the team. 

Different attitude towards hierarchy:- 

In hierarchical context, team members from an open culture are obtainable or flexible in their 

approach, but this cannot be said for team members where hierarchical cultures are practiced in 

their area. The later usually expects to be treated differently according to their status in a team 

or an organization. Hence this makes the other team members to feel they are treated 

disrespectful and in return they will feel uncomfortable in their collaboration work. In effect 

failure of some team members who are not concern about hierarchy to honor those 

expectations of the other member can cause humiliation or loss of statue amongst the group. 

Example of such places where hierarchy is strictly adheres to can be seen in some Asian 

cultures. 

 

Conflicting decision-making norms:- 

Since culture differs enormously, conflicting decision making norms is a challenge global virtual 

team faces when collaborating. This can be observe in global virtual team as regards to how 

quickly decision are make and how much analysis are required before a person make a speech. 

A simple illustration is where someone who prefers making decisions quickly tends to grow 

frustration with those who may need more time to make their own decision in a global virtual 

collaboration. In other words some people have this orientation of thinking before making out 

any decision while it might not be the same for other people raised in a different culture. In 

such case tolerance plays a big role to avoid confrontation. 

2.3 Virtual communication systems  
This discusses the different forms of virtual communication system in use both past and 

present. This is to intimate more on the usage, naturality and limitations of such virtual 

communication system. 
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2.3.1 Video phone call 

This form of virtual communication system has been in existence long ago before the advent of 

video conferencing. Ordinarily telephone was made to serve as a means of communication.  

However this system enables one to place call at one end and hear another person at another 

end without being physically present. It is obvious in telephones conversation that caller can’t 

be seen, yet it is possible that one can sense the emotions from the tone of one’s voice. As 

technology progresses so many features has been added to telephone system hence callers can 

now be able to view themselves through the aid of a video phone call. Video phone call was 

design a virtual communication system in mobile telephone to serve individual communication 

rather than conference purpose. This feature can be seen in some mobile telephone like the 

Sony Ericsson K850i below. For this system to function, both individuals must have the same 

video call features present in their phones before they can be able to communicate with it. It 

however has its own limitation being that it is not possible to share file or document 

simultaneously during communication. 

 

 

                
Fig4 illustrates a video phone communication made on (Sony Ericson K800) btw speaker A & B situated in Sweden 

and Singapore source: (www.wikipedia.com) June 2010 

 

2.3.2 Webcams 

This is another virtual communication system where two different parties can communicate 

virtually through the aid of live web-cams attached to their computers. This technology is 

relatively a low cost system which can provide live video and stream via personal computers, 

and can be used with many software clients for the purpose of live web chat. Audio 

communication here is possible through the aid of micro-phone attached also to the computer 

system in use.  

Sony Ericson 

phone K8501 

Speaker-B 

Speaker-A 

http://www.wikipedia.com/
http://en.wikipedia.org/wiki/File:Video_Call.jp
http://en.wikipedia.org/wiki/File:Video_Call.jp
http://en.wikipedia.org/wiki/File:Video_Call.jp
http://en.wikipedia.org/wiki/File:Video_Call.jp
http://en.wikipedia.org/wiki/File:Video_Call.jp
http://en.wikipedia.org/wiki/File:Video_Call.jp
http://en.wikipedia.org/wiki/File:Video_Call.jp
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While conducting online web meeting with this kind of system, it is so possible to download, 

attach and share file with the other online counterpart another geographical area. Most times 

due to its online web nature or live stream, the challenges are that picture tends to distort, 

shake, or terminate causing frustration among the users.  

2.3.3 Skype 

This is free downloadable communication software that works via peer-to-peer voice over 

internet connection. It offers point-to-point and multi-point chat, as well as multi-point 

participant conference call; Elena et al. (2008). The software is free to download and live chat is 

possible, but the limitation is that it could only accommodate maximum of four people. It 

cannot be used in a large conference meeting. Also one could express himself through the chat 

but the problem is that it could be frustrating to the other party because the response 

sometimes could be expected to come instantly which sometimes is not possible with this 

medium due to sever problems. 

2.3.4 Acrobat Connect Professional 

Acrobat connect professionals is another web-based collaborating system which has a 

moderator. This offers the following tools; white board for sharing application and which up to 

eight participant video conferencing could be recorded. Users can join virtual meeting online by 

following a link sent by the moderator. The hosting party has to have the license for using the 

application; Elena et al (2008). Though this system is good but it has some technical glitches 

which can frustrate communication among global team; example of such technical problems is a 

communication delay where it could take some seconds for a voice message to reach across to 

the other end.  

2.3.5 Video conferencing 

Video conferencing as a virtual communication system is fast becoming the trend in most 

organization in their collaboration work. This system unlike the video phone call is typically 

design to serve the very purpose of multi-purpose conferencing and virtual collaboration. Bates 

(1994) explains that video conferencing system is a good tool for distributed education which 

plays a major role in the creation of new teaching and learning environment that are becoming 

increasing common through the use of flexible delivery options. This form of video-telephony 

was first deployed by AT & T during the early 70’s using a picture phone technology.  
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Fig5 illustrates picture of video conference first demonstrated in 1968. Source: (www.wikipedia.com 2010) 

The perceived success of AT & T in cooperate video Teleconferencing meeting prompted the 

early development of a concept which was first explored by Bell Lab since the 1920’s; Ives 

(1930), Egido (1988). This system has point-to-point features which could serve individuals and 

for office use, also multi-point which could contain as many people as possible situate in a 

designated room in different part of the world. Participants in this medium could as well share 

documents/file, computer-displayed information and also white boards.  

Finally to achieve a successful video conferencing the participant must constantly be aware of 

the interplay between their actions and the system, Mattias Bergström (2009). To achieve this 

success and the interplay between global virtual team and virtual communication systems, this 

thesis will strive in identifying communication barriers through interviews to see how possible 

concepts can be developed to support communication in a global virtual team.   

2.3.6 Tele-Presence 

Tele-presence is a high end video conferencing system, and its services are usually employed by 

enterprise level corporate office. Unlike regular video conferencing system, Tele-presence can 

be useful to works at any scale from desk top to small group to distant learning class room to 

Neuro-logical surgical education; Howard (2008). Tele-presence users are still relatively 

exclusive, but globalization and the increasing necessity for collaboration have motivated 

demand in improving on some aspect of the virtual communication system which has make 

companies to cut down the need for oversea travels for meetings. This Tele-presence system 

usually have specially designed state-of-the art multi-purpose conference room for the purpose 

of collaborating, with several video camera mounted strategically in the room, large screens for 

virtual display, audio system and processors with high-to-very high capacity bandwidth 

transmission. For better understanding, the picture of full Tele-presence system solution is 

illustrated in the Cisco Tele-presence system below. 

Screen interface 

Participant’s face 

http://www.wikipedia.com/
http://en.wikipedia.org/wiki/File:On_Line_System_Videoconferencing_FJCC_1968.jp
http://en.wikipedia.org/wiki/File:On_Line_System_Videoconferencing_FJCC_1968.jp
http://en.wikipedia.org/wiki/File:On_Line_System_Videoconferencing_FJCC_1968.jp
http://en.wikipedia.org/wiki/File:On_Line_System_Videoconferencing_FJCC_1968.jp
http://en.wikipedia.org/wiki/File:On_Line_System_Videoconferencing_FJCC_1968.jp
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Fig6 show full Cisco Tele-presence system 3000 source: (www.cisco.com) 

 

Importantly, many companies are now manufacturing and providing services for different types 

of Tele-Presence system that will support global virtual team. Example of such companies are; 

Cisco, HP, AT & T, Tandberg. Even as their features and services are pretty different from the 

others they are developed to improve on the end-user acceptance such as; 

 Life size participants 

 Fluid motions 

 Accurate flesh tones 

 Studio quality video, lightning, acoustics 

 Quality communication 

 True eye contact or the approximation of eye contact in a large group setting 

 Immersive environment where participants feels as if they are in the same physical space 

 A consistency-of-quality between disparate locations; Howard (2008) 

 

Product Data 

The product data briefly review some of the virtual communication providers and their product 

already in the market. This part will analyze the differences and similarity of virtual 

communication system of some companies. See Appendix2 for more details. 

 

 

Conference 

Desk 

Camera 
Display Screen 

Telephone 

Chair 

http://www.cisco.com/
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PolyCom Tele-presence 

solution 

According to the supplier Polycom, they are Tele-presence company which offers a 
complete portfolio of high end Tele-presence solution over IP networks ranging 
from personal Tele-presence to immersive Tele-presence solution. The immersive 
Tele-presence system enables user to speak and see other participant just as if 
they are in the same room. Some of PolyCom Tele-presence product series includes 
the Tele-Presence Experience (TPX HD) which is design to give participants the 
illusion that they are sitting virtually across the table from their counterparts in 
real-size and Real Presence Experience (RPX) series which is a core immersive room 
where the video walls are designed such that persons entering the room are seen 
in full-height as if they are physically walking into the meeting room. PolyCom 
system supports HD content sharing. 
 
Advantages; 

The system is very similar to the other solutions below, using life size video, 

recreating a common meeting room etc. 

HP-Halo Collaboration According to Hewlett Packard company, their Halo collaboration studio is design 

for real time business collaboration and social collaboration experience.  Halo is 

developed to create a new conferencing experience that will substitute for any 

previous attempt to replicate face to face meeting. HP brought an end to end 

solution from signal acquisition to signal presentation. They brought a 

collaboration experience that has resulted in a unique social experience in which 

users perceive the subtle emotional changes in conversations.  

 

Advantages; 

The system is a high end system which needs dedicated network (supplied by HP) 

very detailed room configuration trying to create a similar experience in the local 

and remote site such as the virtually appealing identical lightning and neutral 

colors in the studio. 

Cisco Tele-Presence According to Cisco Tele-presence company, their virtual communication systems is 

design to add tremendous value by speeding up the pace of business and 

collaboration of global virtual team across the world. They also strive to improve 

on productivity, customer intimacy, cross-cultural communication and to take full 

advantage in improving the existing video conferencing equipment in the market 

today. Their product ranges from System 3200 to 3210 which are ideal for 

customer engagements with small or large groups for press and media briefings, 

or regular team meetings. 

 

Advantages; 

This system operates similarly like other virtual communication systems in 

providing face-to-face meeting and life size images in a virtual collaboration 

especially Tandberg. Another advantage is their product have interoperability 

protocol ability to collaborate with other vendors; also Cisco deliver full Tele-

Presence experience, including one-button-to-push meeting startup to all Cisco 

Tele-Presence end points and Smart Sympodium interactive pen display for 

annotations 
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Tele-Presence Tech TPT- 

4000 

From the Tele-Presence-Tech company, they provide Tele-presence solution which 

has features and functions that permit eye-to-eye contact among virtual team 

with a direct display of 3D stimulated life size conferencing participants through 

the support of a beam splitter. This product also shared document enable feature 

which are positioned between the two locations and that serves as an important 

factor when collaborating. Their outstandingly large screen can display groups of 

participant who can move and interact freely while being displays either standing 

or being seated.  

Advantages; 

The system typically is similar in functions like the DVE Tele-presence system. 

Another advantage is that their immersive room is design with an optional 

environmental package design wall and ceiling with acoustical treatments 

incorporated in the studio with lightning and custom seating for better effect. 

Tandberg According to Tandberg company, they try to deliver the most comprehensive and 

reliable total solution of virtual communication products in the market including 

Tele-Presence and high-definition video, plus a full portfolio of infrastructure 

products and the best video management platform available. They have product 

ranging from T1-T3 to desk top solutions. Their product gives the immersive Tele-

presence feeling with the touch collaboration display screen added to deliver high 

definition presentation capabilities and complete access for everyone  

Advantages;  

This system performs similar functions of virtual communication system such as 

Cisco Tele-presence. The uniqueness is their Multi-vendor Tele-presence 

interoperability capabilities with High definition transcoding for every participant; 

and also a Simple touch collaboration screen located in front of the participants 

that deliver high definition presentation capabilities. 

DVE Tele-presence According to DVE company, they supply Realistic-Tele-presence system with an 

advance simulation environment for meeting purposes. Their Immersion Room is 

design to eliminate the boundaries of screen in order to create the amazing 

appearance of individual images as if they are actually walking around in the 

physical space of the room. The DVE Immersion Room is also design to provide 

numerous creative possibilities such as communication and collaborative tools 

including projection technology for true volumetric and stereoscopic 3-D 

stimulated images for an effective presentation such that user can be immersed 

with the images from his notebook at the same time during presentation. 

 

Advantages; 

The system is very similar to TPT4000 system in providing 3D stimulated life size 

display, eye-to-eye contact, however DVE has an expansive patent portfolio such 

as the stretched Polomo screen which is totally transparent and smartly allows the 

camera to aim through it to enable for eye-to-eye contact. 

Table3 illustrates different virtual communication systems 
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Note: Cisco Tele-presence and Tandberg has merged together as Cisco-Tandberg. This means 

that the Tandberg portfolio is now integrated with the existing Cisco Tele-Presence portfolio so 

as to give customers a broader access for product choice and an integrated architecture for Cisco 

Tele-Presence products and solutions. With Tandberg products and technologies, Cisco now 

offers the most comprehensive and interoperable portfolio of industry-leading solutions for face-

to-face collaboration along with the best integration with other collaboration tools to give new 

collaboration experiences. 

 

There is no doubt virtual communication system is a complex one, as technology evolves 

research will still be carried out to seek for more solution in providing effective communication 

in global virtual team collaboration.  

Perhaps future virtual communication systems will try more to integrate new communication 

and language support tool in order to improve global virtual team collaboration 

 Interestingly as a procedure for improvements and attracting more customers, virtual 

communication system providers such as Cisco have mission statement which serves as a guide 

in selling their latest Tele-presence to users. The characteristics are described in the table 

below; 

Concentrated or scarce expertise Little or no substitute for decision maker or expert (e.g., CXO or SME) 

Short timeframe to act Decision or action is very time-sensitive 

High-value decision Decision or action has large impact on organization, customers, or 

shareholders 

Complex information to share Information to be shared is multidimensional, quantitative, or 

qualitative (i.e. not transactional) 

Nonverbal communication is 

important 

Visual communication is important to decision. Situation may involve 

uncertainty, ambiguity, or feelings 

Distributed participants or teams Meeting participants are geographically distributed and costly to 

assemble in person 

Multicultural participants or teams Meeting participants include diverse ethnicities, national cultures, 

and/or language 

Early-stage relationship Important to build trust and rapport during initial meetings with 

customers, partners, or between colleagues 

Table4 illustrates a step for selling cisco Tele-presence (source; Cisco IBSG 2008 
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2.3.7 3D Hologram 

This is another form of virtual communication system for collaboration, but this is not 
commonly in use at the moment by companies to conduct their meetings and project 
collaboration work. It could perhaps be realistic technology that will be used in collaboration for 
global virtual team in the future. Holography is Greek word which means a technique that 
allows the light scattered from an object to be recorded and reconstructed so that it appears as 
if the object is in the same room. 
The Hologram is an encoding system which enables the scattered light field to be reconstructed. 
Images can then be viewed from any point in the reconstructed beam either with a camera or 
by the eye. The below figure describes the 3d-hologram, 

              

Fig7 Illustrates typical example of Holographic picture (www.google.com) 2010 

This virtual technology system produces life size virtual picture of a participant which appears in 

the same environment, though one can’t touch nor feel the image but it is possible to 

communicate via audio mode. This technique was designed to optically store, retrieve, and process 

information. This technology is very expensive to run but in future it probably might replace the 

Tele-Presence technology that are now in use by companies for their project and business 

collaborating meeting.   

2.4 Technical components  
GVT collaborating using virtual communication system experiences certain technical difficulties 

especially in the video and audio outputs of the system which in sequence can hinder the 

communication process of the team. The components that make up the Virtual communication 

systems such as the video and audio systems are very important so to deliver out quality 

communication during collaboration. 

Lady in her office 

Holographic view of a man 

appearing inside an office 

http://www.google.com/
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2.4.1 Video System 

Video input system enhances the recording of the images from one point to the other; examples 

are video camera use in capturing images. These devices are typically positioned in front of the 

participants and at other vital angles in the meeting room in order to get a better view. In video 

system, the video output comprises of the devices which displays the images received from the 

video input such as; projector, computer monitor, HD television screen.  In some places where 

video conferencing system is not fully accustomed to for collaboration purposes, concerns are 

normally raised over appearance of participant when participants cannot have proper virtual 

communication amongst them. This problem is usually seen in the previous traditional video 

conferencing system. This problem of parallax tends to lead participants to intuitively focus on 

the eyes of the remote participants and not the camera there by causing distractions. Thus the 

Image view and its position play a crucial role in regards to the problem of eye contact; example 

is the problem caused due to parallax where participants miss the eye to eye contact due to the 

position of the camera. 

 

 
Fig8 illustrate the problem of Parallax; Source; Howard (2006) pg. 15 

 

Eye to eye contact is very essential in virtual collaboration, in the sense that it relays the 
communication fundamentals as verbal cues such as feedback, conventional regulation and 
expression that punctuate emotions.  
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Where eye contact is absent in a virtual collaboration, it can result in problem of parallax as 
observe in the figure above. Though improvements has been observed in the placement of 
camera in the present Tele-presence system such as in DVE and other Tele-presence solution by 
providing user with eye-to-eye contact by mounting its product with eye level camera behind 
the image display screen. 
Howard (2008) further explained that the quality of video remains one of the most important in 

the effective virtual collaboration. 

For the video systems, the quality of video transmitted over internet protocol (IP) depends on a 

number of factors that will make it function perfectly; 

 The amount of bandwidth available to the codec 

 The quality of network over which it been transmitted  

 The Video resolution of the video codec and camera 

 

2.4.2 Audio Systems 

This system provides an effective collaboration experience during global virtual collaboration. 

Without a good audio system in virtual communication systems, communication will definitely 

be fuzzy. Tele-presence providers however have been striving to a level of acoustical realism 

that will make a distant participant sound natural and in the room without much intrusion. The 

audio input comprises of sound equipment and devices use in virtual technology which serves 

as a pre-Amp audio outlet. Such are the micro-phones, DVD/CD/Cassette players; these devices 

equally have the ability to receive sounds before transmitting it out to the audio output. This is 

also used in relaying of sounds to the outside environment so that participants can hear; on of 

audio output equipment includes loudspeaker. The audio quality maintains that the audio 

information captured and transmitted to a remote location must results to a more faithful 

representation to the listeners. The audio quality should be void of echoes to enable teams to 

speak to each other effectively. In GVT, there are components caused by the audio systems that 

affect communication in the team. These according to Homan (2008) were identified as; latency 

& lip synch, spatial orientation, and voice activated. Below explains some of those components 

and technical challenges as encountered in virtual technology system.  

Latency & Lip Synch:- 

This depicts where a distant participant’s speech must be in synch with the movement of his or 

her lips at the screen. High latency tend to produce a delay in the time between when sometime 

is said or heard on the remote end which could be a function of the network quality, Howard 

(2008). When the network is poor the screen reveals traces of latency and synch. This simple 

factor should not be ignored because it typically affects global virtual teams. 

 

 



By: Ikechukwu Ubaka 
[23] 

 

Spatial Orientation:- 

In a traditional group video conference, with a single micro-phone and a single speaker on each 

side, it is often difficult to immediately determine which tiny remote is speaking; this is referred 

to as spatial orientation, Howard (2008). However in recent Tele-presence technology, they 

have really improved in this regard where one could understand who is talking at that particular 

time. This is very important in that it will make the participants to follow along with 

communication during meeting. 

Voice activation:- 

This occurs where the remote site that is speaking or spoke last is still visible on the screen 

leaving the other location invincible until they speak, Howard (2008). In this scenario the picture 

of a participant freezes or hangs on the screen even after the speaker has finished speaking. 

Even though the speaker can still be audible the picture seems frozen on the screen. 

 

2.4.3 Control System 

This is a system where some of the activities and functions in a virtual communication system 

are controlled. This control system consists of a control system processor, a touch panel and 

codecs in some cases. In Cisco Tele-presence room, the control of their complex room was 

made simple with four modes of operation: the presentation mode-which allows user to show 

any source on any of the screen in the room; conference mode for audio and video conference, 

and tools mode for administrative purpose. There is also a Crestron touch panel which controls 

lighting in the room, camera and microphones. In some systems, the control panel are located 

in front of plasma screen or on a podium so that the presenter can interact and send vital 

information across to the other end of the system, www.ivci.com (May 28, 2010). 

Codec:- 

This is an important tool use in Tele-presence system in the sense that it is the engine that 

drives the entire Tele-presence solution. This device handles all the Video and an Audio process 

thus connects it to the network.  
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3 Methodology 
This deals the methodological framework that has been applied in realization of this thesis.   
3.1 Project methodological frame work  
Figure 9 shows the breakdown five stages of the processes or the stages in the methodological 

frame work that were useful in the realizing this thesis. The Research methodology for the project as 

illustrated below was adopted from Stenbacka (2001) but the steps were substituted to suit the thesis.  

 

 

 

 

Fig9 Research Methodological framework 

3.1.1 Data Generation 

The thesis area of intent, formulation of research question, generating of data and structuring 

of points for the interview based on the literature review on the early stage of this thesis.  

Actual information on communication challenges in global virtual team was obtained from the 

interviews conducted.  

3.1.2 Problem Analysis 

After identifying the problems from the data generation stage, the problem analysis stage will 

now deal with analyzing of the problems obtained from the generated data. 

3.1.3 Conceptualization 

Conceptualization stage deals with the issues of concept development for the thesis i.e. the 

entire process of idea conceptualization to concept development (idea generation and 

development). 

3.1.4 Results 

The results stage will make analyses based on the findings from the previous stages of data 

generation to the conceptualization. The analysis will focus on the different concepts generated.  

3.1.5 Conclusion  

The conclusion stage will be drawn from the analysis and the result stages; also in this 

conclusion stage the answers to the research questions proposed will be answered. 

Recommendation and Further Work for this thesis will finally be made. 

Thesis 

Realization 
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Generation 

Problem 
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Conceputalization Results Conclusion 
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4 Methodology Realization 
 

4.1 Data generation 
The data obtained from the interviews will be roughly presented on this stage for a proper 

understanding. 

 

4.1.1 Literatures 

This was made possible by collecting and reading of relevant text books about the topic from 

the library and from other sources such as published journals and articles. This process wasn’t 

so easy in the sense that the topic is a vast one and of the enormous text to read based on the 

communication and multicultural challenges in global virtual team. 

 

4.1.2 Internet 

Aside from written text and journals, information was also generated from the internet. The 

internet was very useful tool in viewing of some relevant data by viewing different products 

from companies manufacturing virtual communication systems, commentary from writers and 

contributors on different blogs. Google search engine was very useful; questions below were 

instrumental in sourcing of information from Google scholar and other search engines.  

Examples of key search words used to source information from the Google are; 

 What is multi-culture? 

 What is a global virtual team/global team? 

 Virtual communication systems 

 Companies that provides virtual communication systems 

 Challenges and communication problem in global team 

 

4.1.3 Interview  

The Interviews conducted were very useful in obtaining firsthand data for this thesis. The aim of 

interview was to obtain information based on communication challenges as it affects multi-

cultural global virtual team, thus Nigeria was thought as ideal place to gather data and 

subsequently was adapted for the research. However, the first difficulty task was getting on the 

right people to interview and secondly the booking of appointments for the interview. Finally 

two different project leaders from two Nigerian based companies, one from an Automobile and 

the later from Tele-communication companies were approached for the interview. 

 Both interviews were conducted face to face with project leader from the Automobile Company 

on the 17th, June 2010 and the later from the Tele-communication were conducted on the 9th 
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July, 2010. For the interviews, a well-structured format was adapted; the questions were 

structured from the literature review while the time frame for each interview was about 

30mins. Tools used for the interview were; pen, paper, telephone for voice recording and wrist 

watch for time keeping. The interview questions were simple and straight forward where the 

questions were focused on communication challenges they faced during their project meeting 

with another multicultural dispersed global virtual team outside their geographical area. The 

structured format for the interview was aim on the following; 

 To know how familiar they are with virtual communication systems 

 To seek firsthand information on multi-cultural effect in a global virtual team 

 To obtain data on communication challenges in a virtual team  

 To know alternative in communication when there are communication challenges  

 What remedy do they have in place to address this communication issues 

 To get user information based on their interaction with the product 

 To seek what the technology misses to provide 

 What technology will work as a support if any 

See appendix1 for the main interview questions. 

 

4.1.4 Interview  

The below interview extract were obtained from the two project leaders interviewed in Nigeria. 

Subsequently in this thesis report, the project leaders’ interviewed from Automobile and 

Telecommunication companies will be denoted with P-A and P-T respectively. The first project 

leader interviewed denoted P-A works with an automobile company while P-T works with a 

Telecommunication company both in Nigeria.  

Note the participants’ uses Video conferencing system during their global collaboration. Extracts from 

the interviews will be detail down here for better understanding.  Hence below reveals their recorded 

responses for all the questions asked during the interview; 

1. The first question asked both project leaders really opened the door for the rest of the 

interview, the question ask was; ‘’have had project collaboration with any multicultural 

dispersed global virtual team’’? 

P-A response was; ‘’Yes for sure... I have had couple of project meetings with some of our clients 

overseas through video conferencing; In fact I collaborated recently with two project partner 

from overseas and one such example was a project meeting I with a Korean based group…’’ 
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P-T responded ‘’yes…we have had collaboration just few times with multicultural teams outside 

Nigeria like one we had with our sister company in Indian... But mainly we have our meetings 

within the country through video conferencing system…’’. 

 

2. The second question proceeds by asking them; ‘’what are the basic challenges you have 

encountered during collaboration’’?   

P-A responded, ‘the basic challenges I have encountered in such meeting is for the fact that most 

of the participants are from another geographical area and having different cultural orientation 

from us here…certainly I have witnessed challenges like not keeping of accurate time for the 

commencement of the meeting due to time difference and also for some people their accent 

seems quite difficult to understand...the truth is that I usually have this kind of anxiety not 

knowing what to expect anytime I am having a work meeting with group that are not from 

Nigeria’’. 

 

P-T responded, ‘’of course there are challenges when collaborating with multicultural team, for 

instance whenever we collaborate with our sister company in India the meeting is usually held in 

English language but still there were barriers among us, such as in communication we find it 

difficult understanding properly their native English accent…maybe they might find it difficult 

likewise not to understand our type of English as the case maybe…apart from that I have also 

experienced frustration most times while speaking and was  interrupted by the participants from 

the other end like someone moving around the room while the speech was going on’’. 

 

3. The third question was to identify the problem of the technology itself and thus the 

question was asked; ‘’about the technology used what have you or the team frequently 

observed’’? 

P-A response was, ‘’ …poor audio quality I should say which may be caused by the audio system 

or microphone or even the speaker; a times lip synch due to poor network system has been 

observed and which makes it difficult for us to have a free flow of communication.  

 

P-T responded ‘’ oftentimes participants images freezes of the screen, also we have experienced 

bad audio during one of our meetings which typically making it difficult for us to maintain 

continuity in the communication’’ 

 

4. To investigate for any alternative in communication when there are communication 

challenges during their collaboration, the fourth question was ‘’are there any form of 

communication alternative you adapted when communication seems challenging during 

collaboration’’? 
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P-A ‘’ there is not really any alternative procedure that is built into the videoconference system 

to support communication when communication looks difficult…but in such cases we both 

usually write down what we meant to say on a sheet of card-board paper and show them to the 

other group although to view though it looks unpleasant to do so sometimes…but this procedure 

does affect the time of the project meeting’’. 

 

P-T ‘’well for now I can’t say there are methods we implore for the eventuality, but usually what 

we do in such situation was to wait for the system (video conferencing) to respond to normal 

before we can continue with our meeting'' 

 

5. The remedy put in place to address this communication challenges in a global virtual 

collaboration were ask ‘’ what does your team do as a remedy for any communication 

challenges?  

P-A responded ‘’ this might sound funny but typically as a makeshift for the remedy, I and my 

project group have developed a smiley concept as part of communication method during our 

project meeting…at times I use to tell them that one has to relax and have fun at certain project 

meeting in order to reduce some tensions…I said this because over seriousness in meeting at 

times could make the whole environment tensed up...’’  

 

P-T responded ‘’ we don’t have any remedy per se in tackling such situations…but i could say that 

we are conscious and knowing fully well that we are working with team outside the country 

which have different orientation and language from us; so of course we try to work 

harmoniously so that we don’t experience much hitch in communication’’.  

 

6. To get the information based on their interaction with the product, question was on ‘’how 

your respective project teams interact with the video communication system’’ 

P-A ‘’…I cannot say that there are any special ways we interact with the system other than they 

method stipulate in using videoconferencing system…’’. 

 

P-T ‘’ I wish I have a reasonable good answers here...but on the interim I will say no!’’ 

 

7. Since there they used video conferencing system in their global virtual collaboration, 

question was posed to them on ‘’ what they do you think are missing in the Virtual 

technology used so far’’? 
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P-A responded ‘’ I can’t really say now but I still guess the videoconferencing technology misses 

out on proper communication support system where one could communicate and interact with 

the system’’. 

  

P-T responded ‘’ videoconferencing technology just like the type we use here misses to address 

the issue of eye-to-eye contact and secondly an effective communication tool that can address 

communication challenges often encountered in a global distributed team.   

 

8. The last question was ‘’what technology you think that would work for future use’’, 

 

P-A explains ‘’I am not so sure of any perfect technology…but maybe such high end video Tele-

presence  system may be used as a substitute in reducing the problem one always encounter in 

video conferencing system’’. 

 

P-T responded ‘’ I think a technology that can address the challenges caused by language or 

accent related problem should be incorporated into the system…maybe that will be good for 

future use’’.  

 

Note: the above text was decided to put up in this rough form so as to aid understand the 

preceding chapters. Hence information obtained from the above interview will be critically 

analyzed in the next part in the problem analysis stage. 
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5 Problem Analysis 
The problem analysis elaborates in a more precise way the main problem identified as 

challenges by the respondent interviewed.  

5.1 Within case analysis of both interview 
 

Automobile Company ‘P-A’: indicated that it’s most challenging encounter collaborating with 

different group that have different orientation and culture, this he first highlighted as the 

awareness on the cultural and geographical challenges usually encountered during their 

collaboration. He simplified further that their project team always have this anxiety not knowing 

what to expect from the other team in terms of collaboration.  He explained that it wasn’t easy 

for them just as in one of their present project-work collaborating with a Korean Automobile 

group in Asia through video conferencing meeting. As challenges encountered, he highlighted 

that the time difference usually affect their schedule; another challenges mentioned was 

communication related problem especially the technical side, example was  poor audio from the 

system during speeches in the meeting. The project leader further explained that it always seem 

very unpleasant when one ask each other in a project meeting to repeat statements they made 

so as to be properly understood and in some cases writing out what one meant on paper.  

In fact he pointed out that such procedure always cause slow pace in the project due to 

communication interruption as sometimes they need spontaneous response from the other 

team. One Interesting thing observed was how they have come up with a concept to tackle 

challenges associated with communication during their meeting session by making out ‘Smiley’ 

in a card like manner to express gestures or views. These he said eases meeting tension from 

both team and thus creates fun while the meeting last.    

 

Telecommunication Company ‘P-T’: The problems identified from this project interview were 

almost the same with that obtained from the automobile company’s project leader. Here in the 

Tele-Com’s case, the project leader have also had the opportunity to collaborate outside Nigeria 

but emphasized that their project and work meetings are mainly collaborated with-in the 

country. During the interview, questions was focus on the communication challenges they face 

when collaborating through the virtual communication system and also what they want 

improved in the technology for an effective communication in GVT. The answers weren’t 

different from that of the project leader from the automobile company.  

He identified that ‘accent’ was noticeable during one of their project meetings with another 

multicultural global virtual team.  
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In terms of technology improvement, he proffers solution saying that it will be good to 

incorporate a tool that will address and support the problem of intonation or accent in future 

video conferencing system. Other challenges were about some distractions occurring as a result 

of irregular eye-to-eye contact that invariably affect the meeting; poor audio quality and the 

problem of maintaining continuity in communication at times due to. Finally he acknowledges 

that they are always aware of multi-cultural norms and orientation among the other 

geographical displace team, thus as remedy for any eventuality they always cautious and have 

on their mind in working alongside to reduce communication challenges.   
 

5.2 Observations 
In the problem analysis for both project leaders, it can be observed from the interviews that 

there were indeed problems and challenges when global virtual team interact and 

communicated during collaboration work. Very notably in these two interviews conducted 

reveals that working in multi-cultural global virtual team is most demanding in terms of 

communication. Another interesting point noted was when the project leader of automobile 

company ‘A’ gave an insight on how they use Smiley kind as a concept to communicate with 

their Korean counterpart during their collaboration section. This he said creates mutual 

atmosphere thus making their work less serious and interactive. 

 

 

 

                                   

Fig10 Showing samples of different Smiley obtained from Google Pic (2010) 

Interestingly people seem to forget that smileys are form of interactive communication and 

thinks that it is only used for online chat purposes such as ‘yahoo chat’ etc. logically since this 

form of communication works in on line chat then the question will be why can’t it be 

incorporated in a the current virtual communication system as a tool for communication or to 

help convey speeches?   

Smiley depicts an 

informal way of 

communication. It is 

widely used in chatting 

or blogging on the 

internet. One of the 

company interviewed 

said to used it in some 

of their project 

meeting. 

Simley illustrating a 

smile character 

Simley showing 

thump-up 
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Other challenges the project leader (P-A) uttered when compared with (P-T) still shows that 

their collaborations are affected with distractions, technical problems and finally Language 

barriers since they collaborate with other participants from another country. From this analysis, 

this thesis finally will adopt the problem of ‘Accent’ as a case study regarding communication 

challenges in global virtual team. 

Also in comparing the product out in the market show they have similar functions, features, 

design, communication procedures and of course optimized meeting rooms; yet the 

technologies has fail to address certain problem like that of user interaction and accent 

problem. These virtual communication systems equally serve the users for communication and 

collaboration purpose. For Tandberg product, it came closer in addressing certain need by 

building a touch collaboration screen where user can interact and also in Cisco Tele-presence 

system which developed a smart Sympodium interactive pen display that can enable users to 

annotations, but the TPT and DVE system are world class immersive virtual communication 

system that display object in 3D format and also have interactive user communication tools. For 

Halo system, HP strives to develop an optimized studio where unique social experience in which 

users perceive the subtle emotional changes in conversations will be possible. 
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6 Conceptualization 
The Conceptualization stage will be based on the issues of idea and concept generation for the 

thesis i.e. the entire process starts from the problem identification stage, problem clarification to 

idea conceptualization and concept generation (idea & concept generation) stage. 

6.1 Problem Identification stage 
Problems bring about complaints when users of a product are not satisfied with a product and its 

services. The case for this thesis started when the problem was first identified in a scenario in 

Lulea University of Technology, Sweden where an exchange student from Germany discloses in 

a discussion his experiences during a virtual project collaboration they had with another set of 

students in Asia during. This student expressed out that they have challenges in communicating 

with the other students group from Asia. When asked about the problem, he retorted that there 

was so much communication gap between both parties during the collaboration. Comparing this 

scenario with the data generated from the interviews conducted really shows that there are 

indeed communication challenges in global virtual team; however the tools that will enhance 

effective communication among global virtual team area seems lacking at the present.  

Hence some challenges on what need to be addressed and consequently improved in the global 

virtual team as identify from the interview will be classified into three area; Distraction-

Technical-Communication. 

 

Area of consideration in-
terms of communication 

Problems Identified 

Distraction 
 

Too many speeches  at the same time  
 

Problem of Parallax 

Technical Quality 
 

Delay in communication 

Faulty microphone 

Poor audio quality  

Communication  Difficulty maintaining continuity in communication when 
spoken language(accent) seems difficult to understand 
 

 Table5 summaries main challenges as identified from the interview.  
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Problem identified for this thesis can best be illustrated in the below sketched picture. 

 

 
Fig11 illustrate a Problem scenario where participants A, B, C find it difficult to understand the accent & language of 

the other team in a global virtual technology. 

 

From the problem identified, a mission statement in realization of the thesis was developed. 

The mission statement will strive to accommodate what the products are missing and also what 

the user like to see in the product improved. However, global virtual team will want to see 

effective communication tool developed and incorporate in the present virtual technology 

which will serve as a contingency plan to eliminate accent problems in a global virtual team.  

 

 

 

¤%/¤%#%&/Ö? 

…Speaking English with 

a difficult accent… 

Participant A, B, C came from the 

same Geo-area where English is their 

major language. The picture 

illustrates their frustration & 

reactions when the other team D, E, F 

speaks English with their accent 

which seems difficult for them to 

understand. 
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The mission statement shown in table6 below;              

 

Mission Statement 

 

Realization 

Present Problem to address A technology that will reduce the Language Barrier in Tele-Collaboration 

User Need & Want (Benefits) 

 

 

Effective communication 

Product & user interface friendly 

Easy to interact 

Product functionality for the new product 

 

 

 

 

 

Easy to set up 

Easy to use 

Easy to maintain 

Affordable 

Proper screen display 

Product serviceability 

function that will satisfy the user 

Product design the user want 

 

likable size 

Easy to carry 

Target Market for the new product All global distributed teams (Project organizations, Universities, etc. ) 

Any technology to address the situation None at the moment 

Project main objective To develop an effective communication tool in a Virtual team 

Project delimitation New concept that can accommodate communication among GVT 

Concept that can be incorporated in present virtual communication 

systems 

Communication concept that will be simple and cheap to develop 

Focus on communication tool that will support communication in GVT 

Table6 highlights the mission statement for the project 

 

6.2 Problem clarification Stage 
Since virtual communication system usage by global virtual team reveals certain communication 

challenges, the goal here will be to generate ideas and develop a concept that will minimize or 

eliminate the communication effect caused by spoken words such as ‘accent’ or lack of language 

‘fluency’ by participants in a global virtual team.  

 

6.3 Conceptualization  
Conceptualization stage in this thesis work has two stages;  

 Idea generation and 

 Concept evaluation and selection 
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As the communication challenges have been identified, the next phase will be to generate 

ideas(s) that will enhance collaboration in the global virtual team. This will be actualized by 

adapting certain creative methods thus;  

 

 Brainstorming will in used in idea generation stage for generating of concepts 

 Classical brainstorming evaluation will be used to select the best possible concept 

 Sketching will be for  visualization purposes  

 

Brainstorming: - 

This method will use in generating of many ideas as possible in order to proffer solution for the 

identified problem. This process can better be carried out in groups rather than individually so 

that many different ideas will be generated and consequently the best will be chosen in the 

concept evaluation process stage. This is a very creative process; the numbers of participant 

were four in all though (I.k Ubaka) serves as the facilitator and a guide. It is no brainstorming if 

only one person is involved. During this session, brainstorming rules were adhered to; criticism 

weren’t welcome either in the session and participants were encouraged to build on another 

person’s idea. The aim is really to encourage the participant to generate so many ideas as 

possible. The Time limit for the brainstorming was 60mins. 

 

Classical Brainstorming Evaluation (Multi-Voting): - 

This is very useful quick screening or selecting technique for evaluating and choosing the best 

idea generated during the brainstorming session. Red and Green dot stickers were used for the 

voting process. Red dot stands for no-good idea and Green dot stands for good idea. This is 

important so that so many ideas generated in the brainstorming session will be narrowed down 

by this method reason being to bring out the best idea for the final stage.  

Importantly, evaluation and final process was done the next day by the same student 

participants from the brainstorming (idea generation) session; the reasons for this time period 

giving was to enable everyone have enough time to pounder and make significant contributions 

for the stage of evaluation.  

Evaluation was made by; 

 First brainstorming among all participants 

 Secondly, Concept was selected through voting by all participants  
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Sketching:- 

Sketching is a process of having a sketchy visual view of the prototype and how the concept will 

function and physically look at the end of the process. The technique only requires pencils and 

sheets of paper.  

 

Idea generation:- 

An exercise was set-up for the purpose of idea generation. The reason for the idea generation 

exercise was to create a form of virtual communication feelings among participants to help 

them develop ideas that will support communication in global virtual team. For the idea 

generation exercise four people participated; three final year project students made up of two 

male and a female from Enugu State university of Technology (ESUT) and (I.k Ubaka) as the 

leader participated. The idea generation exercise lasted for 30minutes. 

 

6.3.1 Situation 1- Idea generation exercise; 

To get an overview of the communication challenges and to refresh the mind of participants 

about the work to be done, a 30mins exercise was set up using two lap-tops. A lap top each was 

placed in two different lecture rooms for each group. Group 1 consists of participant ‘A’ and ‘B’ 

and Group 2 consists of participant ‘C’ and the facilitator. Hence the two male student 

participants were denoted with alphabet ‘A’, ‘B’, where the female student was denoted with 

alphabet ‘C’ respectively. Social network communication tool known as ‘yahoo messenger’ was 

used in place of virtual communication system for the exercise. The Yahoo messenger video call 

was activated and the webcam on each laptop were activated to enable virtual communication 

for both groups; with the in-built micro-phone in the laptops which serves for audio 

communication purpose. During the exercise, each group were persuaded to work as a team 

where they will communicate with the other group through the aid of the laptop webcam and 

at the same time were encouraged to make observations as the exercise go on. At the end of 

the exercise, personal observations made during the exercise aid participants in generating 

ideas that can support collaboration in a virtual team. 

 

Observations; During the exercise, both audio and video communications were sometimes 

observed to be hampered due to the slow nature of the network which makes speeches fuzzy 

and webcam video to hang. Some of these difficulties experienced during the exercise somehow 

provided wealth of ideas and gave clues to the participants on idea generation.  
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6.3.2 Situation 2- Brainstorming; 

After the exercise, the participants were able to familiarize themselves and imagine ideas about 

the problem usually associated with global virtual team and virtual communication system. At 

the start of brainstorming, specification requirements were recommended to aid in idea 

generation. See appendix3 for specification requirements. The specification requirements for 

the ideas were generated considering the geometry, design and functions. Table7 below 

explains in detail the meaning of the three specification criterion that will be used for idea 

generation in the conceptualization stage; 

 

 

Specification    

 

                           

Description 

 

Geometry 

 

 

This deal with the measurements, sizes, and 

relationship of lines, angles, surfaces, solid interfaces 

the user want and wish to see in the product 

 

Design 

 

 

This art on how the product will look and function. The 

general arrangement of the different part will be put 

into consideration. 

 

Functions 

 

 

This describes the special activities and purposes the 

users want the product to fulfill in other to satisfy their 

demand. 

Table7 describes specification criterion for the product for the idea generation 

 

From the specification criterion, two functions that will aid in generating possible ideas that will 

support communication in GVT were generated among the participants. The two functions were 

Speech-to-Screen (S2S) and Touch-Screen (TS.) These two functions as illustrated in figure12 

aided in generating many ideas to develop the possible concepts that will work in providing 

communication support for global virtual team. For the brainstorming no specific rules were 

followed during the idea generation stage; each participant was encouraged to generate as 

many ideas as possible based on each functions (S2S) or (TS) and can also build on another 

person’s idea as brainstorming rules stipulates. During the brainstorming, each participants puts 

down and idea and posted it on the board for all to see. At the end fifteen (15) ideas were 

generated. The fifteen ideas consist of seven ideas from S2S function and eight ideas from TS 

function which were posted on the lecture room board for every participant to see. However 

discussions followed to deliberate on each generated ideas soft spot and weak spot; this was to 

prepare for the idea evaluation stage. It was decided that next phase for evaluation will be held 

the next day so that everyone will have a fresh memory to think on the best idea to vote for. 
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6.3.3 Situation3- first evaluation; 

The first idea evaluating stage process was to narrow down generated idea so as to get the best 

idea for concept development. Classical Brain Storming Evaluation (Multi-Voting) was used for 

this purpose of idea evaluation and selection. This method was adapted because it seems less 

stressful and fun to perform. For the evaluation process, the fifteen ideas generated during the 

brainstorming session were posted on a wall for proper viewing by all the participants. These 

whole idea initially generated were marked alphabetically ranging from ‘A’ to ‘O’. For the 

group1, the seven S2S ideas was tagged ‘A’-‘G’ while the Eight TS ideas in group2 were tagged  

‘H’-‘O’, for example Speech recognition sensor concept in S2S group was tagged as concept ‘G’‘. 

See table8 below; 

 

 

 

Pics 

illustrates 

the Speech-

to- screen 

concept 

Display screen for 

Information & 

Language translation 

Pics illustrates 

Touch screen 

concept 

Fig12 illustrates S2S and TS function 
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Functions No of ideas 

generated 

Concept 

in 

alphabet 

Group1 

Speech-to-

Screen (S2S) 

 

Seven(7) 

 

A-G 

Group 2 

Touch Screen 

(TS) 

 

Eight(8) 

 

H-O 

Table8 shows how the grouping were made before the before voting. 

 

The purpose of displaying the ideas on the board was for participants to clearly see each idea 

for voting. The goal of voting was to select few set of ideas for the final evaluation while the rest 

will be eliminated. For this stage of voting, it was decided that no special criterion will be used in 

the evaluation of ideas to be voted except that each participant should vote for the idea that 

he/she feels will be realistic to achieve. During the voting stage, the four participants in the 

room were to take up a preferred Dot (Green or Red) and vote on any preferred idea displayed 

on the board. For the voting, each participant will vote for two ideas, one vote for each function 

S2S and TS which he/she thinks will be best realistic function and easy to integrate in a concept 

for mitigating accent problem in GVT. At the end of the voting, the votes were counted and four 

ideas functions were selected in all. Two ideas from each function group that has the highest 

number of votes were selected for another round of evaluation. For the number of votes, group 

1 (S2S) has two ideas and group 2 (TS) has two ideas respectively. See table9 below;  

 

Functions Ideas 

generated 

No Vote  

Group1 

Speech-to-

Screen (S-2-S) 

B 2 

G 4 

Group 2 

Touch Screen 

I 3 

K 3 

Table9 shows the scores each idea in the function group got after the votes. 

 

For the S-2-S function; Bluetooth (B) 2-votes and Accent recognition sensor (G) 4-votes 

For TS function; Writing Pad (I) 3-votes and Sensitive Touch Screen (K) 3-votes see below 

figures. 
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Fig14 Illustrates a sketch model of Accent Recognition Sensor (ARS) S-2-S Function 

 

Fig13 Illustrates a sketch model of Bluetooth S2S function 

sound 

Picture 

Illustrates Man 

making a speech 
Microphone 

with inbuilt 

Bluetooth 

The Bluetooth idea –functions as a medium voice 

and data handling where speech sound intercepted 

can be transferred to the system through a 

Bluetooth medium as the intercepted speech will 

be displayed as a subtitle on the display screen.  

Limitations: this idea is okay but might not function 

achievable. 

Participant 

Camera 

HD display screen 

ARS 

HD display 

screen 

participants 

Pic illustrates 

Man making a 

speech 

Microphone with 

inbuilt Accent 

recognition 

sensor 

The Accent Recognition Sensor- functions by intercepting 

speech sounds thru an accent recognition software 

sensor in the microphone; this medium has the ability to 

intercept the accent and transferred to the display 

codecs where the accent will be interpreted and relay to 

the display screen 

Verdict: The idea of using accent recognition sensor will 

function in reality. 

Speech 

sound 

Camera 

Bluethooth  

Accent Recognition Sensor  
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Fig15 illustrates a sketch model of writing pad of Touch-Screen function 

 

 

 

 
 
Fig16 illustrates a sketch model of the sensitive Touch screen function 

 

 

HD display screen 

Customised 

writing Pen 

Customised 

Sensitive writing 

pad 

Concepts of the writing Pad/Screen 

functions where user can be able to 

interact and communicate by writing on 

the screen/pad so that information could 

be displayed on the HD display screen. 

Verdict: This concept is good but it will be 

more manual & a bit distracting for the 

users while meeting is ongoing. 

External Speakers 

HD display Screen 

sensitive touch screen 

Hand 

Sensitive touch screen idea is to enable users to 

physically interact with the device by the touch of the 

finger. It also will serve as a dictionary as certain 

difficult word will be displayed to the participants via 

the Touch screen. This will support the user in dealing 

with Accent and communication related cases. 

Verdict: it proves less stressful & doesn’t cause much 

distraction. It is easier for user to operate due to the 

interface. 

Writing Pad 

Sensitive Touch Screen 
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6.3.4 Situation4- second evaluation;  

For the second evaluation, it was decided among the participants that one best idea from each 

function S2S and TS will be voted based on the evaluation criterion generated See table 10 and 

11 below. It is important to clarify that voting the evaluating criterion was not done on a 

professional expertise about the criterion, but it was done based on the perception on the idea 

that will be a possible concept to develop in tackling accent problem in GVT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table10 illustrates the evaluating criterion and the scores for final evaluating for each S2S function 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 
 

Table11 shows the evaluating criterion and the scores for the final evaluating for each TS function   

no Evaluating Criterion 
Speech-to-Screen (S-2-S) 

Blue-Tooth ARS 

1 Wireless Device 3 1 

2 Effective communication 1 3 

3 Ease to Use 2 2 

4 User friendly 2 2 

5 Ability to intercept speech sound in the room 1 3 

6 Ability to interpret message on the screen 3 1 

7 Cost effective 2 2 

8 Can operate without external power source 3 1 

9 Product safety 2 2 

10 Function in any room condition 1 3 

11 No distract and Interferences 1 3 

       21 23 

no Evaluating Criterion 
Touch Screen (TS) 

STS WP 

1 Adjustable device 2 2 

2 Aesthetically appealing 3 1 

3 User friendly 3 1 

4 Smooth interface 3 1 

5 Ability to function with the entire system 2 2 

6 Hard sensitive 3 1 

7 Ability to operate in any room condition 2 2 

8 Ability to function without external power source 1 3 

9 Ability to relay message on screen 2 2 

10 Ability to communicate while making speech 1 3 

11 Easy to operate 3 1 

12 Product safety 2 2 

13 Cost effective 1 3 

28 24 
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7 Results/Analysis 
This section will explain the finding based on the ideas generated from the conceptualization 

stage. At the end of second evaluation in situation4, ARS in S2S function and STS in TS function 

were selected. This section will be divided into two parts of analysis and result sections. 

7.1 Analysis 
Analysis will be on the two different concept ideas generated; the two ideas will be analyzed 

base on their relevant criterion and through the conceptual framework, function-ability and 

product features.  

7.1.1 Speech-to-Screen 

Speech-to-Screen function was generated in the conceptualization stage of this thesis was 

assumed that if developed and integrated into future virtual communication systems will enable 

reduce communication problem caused by accent or intonation of speakers and will also 

support interaction among participants in a global virtual team. In generating this Speech-to-

Screen function during the conceptualizing stage, it was thought that the main HD display 

screen should be design to accommodate this purpose where accent will be detected and 

subtitled on the HD display screen during the meeting. This concept works when a participant 

makes a speech during meetings, the accent recognition sensor situated in the system will 

detect the speakers speech sound (accent) and transmits it through the software and codecs 

system; afterwards the accent will be interpret and display on the display screen information 

stripes so that other participant in another geographical that cannot understand speakers 

accent will be able to read, understand and following up during meeting. This system functions 

similarly like the one obtainable in a video relay services (VRS) concept which is designed for 

hearing impaired, see appendix5 for details of video relay services. Albeit communication 

activities using video relay services will involves considerable efforts on the part of the 

interpreter where sign languages remain distinct natural language based on their semantics. 

Unlike the VRS which was designed to aid communication between callers using sign language 

as interpreter and another caller using spoken language, the ARS idea generated in speech-to-

screen function will enable the users in the same way to be able to freely speak as in normal 

communicating as the accent sensor will automatically detect unclear words, accent and 

interpret it on the screen.  

When developing ARS concept; consideration should be made in terms; 

 Minimize environmental noise 

 Ensure the participants can hear themselves (audio quality) 

 Ensure the interpreted words are displayed on the screen as not to cause distractions  
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7.1.2 Touch Screen 

Pressure sensitive touch screens aren’t a new technology. In this case, the TS focuses on the 

user interactive form of communication, it design to detect and give dictionary meaning to the 

accent or word not understood by any participants; hence displaying the meaning of such word 

on the touch screen. The dictionary mode functions as user can manually input words into the 

touch screen situated in his/her front. This concept was designed like the Tandberg touch 

screen as seen in figure17; the different will be that Touch Screen concept is developed to be 

used to support communication challenges such as accent in a global virtual team.  
 

 

  

 

 

 

 

 

 

 

 

    
 

Fig17 illustrates picture obtained from Tandberg Tele-presence; this illustrate how the STS will function. 
 

Furthermore STS interactive touch screen concept was design to integrate more user interactive 

communication interface. Placing this device in front of the user will trigger willingness to 

communicate. The size of the touch screen device makes it a lot easier of the user to view 

words. This concept is simple but effective, however this tool can be interactive and educative 

for users; it will certainly support communication among VGT as user can touch on words 

displayed on the touch screen to get to the meaning of the words.  

When developing of STS system, consideration should be made in terms; 

 Easy to operate without having special skills 

 Non sticky screen interface 

 Language supported features 

 Movable parts 

 

Further development and merging of the two ideas led in the generation of the final concept, 

Accent-Touch concept. This concept will aid to support communication in a GVT. 
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7.2 Results 
In the section, the two generated idea concepts ARS and STS were integrated to produce a single 

concept that will support communication and aid eliminate accent related problems in a global 

virtual team. Hence how the concept will work is explained. 

 

The goal of this thesis as stated initially is to generate the best possible idea or a concept that 

will support effective communication in a global virtual team. The ideas generated during the 

conceptualization stage of this thesis were two, Accent recognition sensor and Sensitive touch 

screen. Further assessment for improvement reveals that if the two ideas generated will be 

merged together and integrates into virtual communication system can fulfill the user demand 

in eliminating the problems of accent in a multicultural global virtual team. This will prompt user 

to have the willingness to communicate and thus remove the fear of communication problem in 

a GVT. The most important aspect of this idea is that; Accent recognition concept; is a system 

that is able to recognize and identify accent of speakers while the Sensitive touch screen serve 

as a communication display device and also as a dictionary for the users. The name Accent-

Touch concept was derived for the fact that the concept can detect accent and the touch screen 

can serve as a communication tool. It is important to note that developing the Accent-Touch 

concept no usability test were conducted; hence the result will not be seen as 100% accurate. 

This final concept will serve as recommendation for developing virtual communication system 

for global teams.   

This concept have two operating options, firstly by activating on the automatic interpret button 

so that it can select and detect (only) accent function then interpret and subtitled it on the 

screen for participants to see or secondly by using the touch screen placed on the desk directly 

in front of the participants where accent detected by the voice sensor will be displayed on the 

touch screen and the dictionary meaning will be giving. Furthermore using the Accent-Touch 

concept will tend to address the problem of; audio quality, latency & lip synch, spatial 

orientation and voice activation since speeches will be interpreted and displayed on the screen. 

The connectivity and flexibility of the Touch-Screen to play back recorded speeches during the 

meeting session is another advantage. Incorporating Smileys into this system will serve as 

another informal way of communication like in demonstrating of gestures. 

Accent-Touch concept does not require that participants should have any special operating 

skills; it simply function when participants simply activate the INTERPRET mode ON and the 

function will automatically activate to interpret mode. Speeches made by the participants will 

be interpreted and subsequently subtitled on the display screen. The main basic component is 

the tiny inbuilt microphone with accent sensor software that intercepts and recognizes accents 

of the speakers’ example speakers that are non-fluent in English language. 
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It will function remotely with video and audio feeds, hard and software components as well. For 

effective usage, it is important that high noises are eliminated within and outside the meeting 

room so that speech sensor can function without interference, see the below diagram for the 

illustration on how the final concept will function. Notably selling features for Accent-Touch 

concepts are; 

 Ability to recognize and interpret spoken words (English & other languages)  

 Ability to detect words not pronounced properly (problem of Accent) 

 Easy to use 

 High Sensitive user-centric touch screen interface 

 Simple and interactive language features 

 Ability to interpret word and serves as dictionary 

 Movable parts 

 

 

 
Fig18 illustrates final model of Accent-Touch concept 
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The diagram above illustrates the final model or concepts showing a participant communicating 

with a set of teams in another geographical area using virtual communication system. The 

scenario illustrates during a collaboration, one of the participants at the other end was speaking 

but the participant ‘A’ found is difficult to follow the communication in the meeting due to the 

accent of the speak despite the language of communication was in English. With the aid of the 

Accent-Touch device, participant ‘A’ turn on the interpret mode and the other speaker’s accent 

were detected through the aid of accent sensor and transfer it to the codec system where 

speech were displayed on the accent bar of the HD display screen. Participant ‘A’ could also be 

observed from the diagram reading through the interpreted words on the display screen as the 

other participant from another geo-area speaks. However, the speakers accent ‘atomatuk’ was 

detected by the accent recognition sensor, then relay it to the special codecs then interpret & 

relay on the interpreting stripes of display screen as ‘Automatic’. From the user specified 

requirements, this concept will best suit for global virtual team. 

Though it wasn’t illustrated in the above diagram where participant ‘A’ is operating the touch 

screen, but the Touch-screen on the desk still serves as a dictionary and interactive words 

display for the participants. With the Touch-screen, it will be easier for the user to access, 

discover and remember words said during the meeting with its play back functions. In case 

there are problems with the audio quality or display screen resolution seems bad, it can be used 

to achieve some sort of accuracy in understanding speaker’s accent and still follow up with the 

communication. Because the touch screen has the ability to play back and store words, it has 

feature that will make it possible to print out speeches made during the meeting. 
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8 Conclusion 
In this section Discussion, Recommendation will be drawn and the answer to the research 

question will be presented along with the implication and further research work. 

8.1 Discussion 
This thesis work is task demanding in the sense that the area of interest in virtual 

communication system and communication challenges in multicultural global virtual team is 

overwhelming and indeed vast. The topic and problem identified is not new itself, however as a 

master student in the division of functional product development in LTU, it is worth putting up 

the knowledge acquire in the program into product development process in identifying, 

investigating and solving of user problems. As regarding the goal of this thesis which is to design 

a communication tool that will support communication amongst global virtual team as it regards 

accent and language barriers. It will be good to mention that at the end this thesis, two 

concepts for supporting communication in multicultural global virtual team such as the Accent 

Recognition Sensor (ARS) and Sensitive Touch-Screen (STS) concepts which can cause 

spontaneous and willingness to communicate in a multi-cultural global virtual team has been 

generated.  

Identifying the problem was realized through the methodological framework applied as a guide. 

Truly, the fact is that the literature reviews was a bit cumbersome because of too many 

literature to read, but still it was really helpful in structuring this thesis. Getting the right people 

to interview at the two companies was not an easy task. After identifying and clarifying the 

problem in the early stages other subsequent processes became practical for the rest of the 

thesis. The result of this thesis is satisfactory because it gave answers to the research questions. 

Hence some challenges on what need to be addressed and consequently improved in global 

virtual team were discovered, one of such is the Language (problem of Accent). 

Virtual communication technology is constantly been developed for global collaboration, but 

despite this improvement there are still observation on certain setbacks in terms of usability 

and naturality. Even though providers of virtual communication systems has improved on some 

aspect of technology by introducing of Tele-presence, but in reality it has shown to ignore other 

communication barriers in communication global virtual teams such as accent and fluency.   

Albeit, from product seen almost all the product out in the market has similar functions, 

features, design, communication procedures and of course optimized meeting/project rooms 

for meeting for global project collaboration purpose.  
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At the end Accent-Touch concept was generated to support communication in GVT, thus it was 

conceptualize to; 

 Increasing the spontaneity & frequency of communication amongst virtual global team 

 Support user interaction and social relationship in global virtual team 

 Coping with the most complex & equivocal communication challenges such as speaker’s 

intonation and accent usually encountered in the global virtual team  

 

In designing the Accent-Touch concept, interactive form of communication such as the smiley 

character was adapted and integrated in the concepts as an informal way of communication and 

expression such as gesticulation. It is believed that since this form of interactive communication 

(smiley) works in on-line chat like ‘yahoo messenger chat’ and other social network services 

then it can also work in a virtual communication system if integrated into the system such as 

Tele-presence system. 

Hence based on the Accent-Touch concept generated, this language and communication 

support system can prove useful in supporting communication in multicultural global virtual 

team.  

Finally, it will be factual to see how the research question has been addressed; 

RQ1 

 What effect: - this thesis identified one of the problems of communication in global virtual 

team as language or Accent problem.  This was identified through interviews and the 

literature reviews. The effects were Frustration; distrust among participants which could 

hamper the collaboration work among the team and certainly could slow down the pace of 

the project 

RQ2 

  What do they miss: - it was identified that a technology that can supports language 

challenges in a culturally diverse global virtual team is still missing. In other words a 

technology that can detect and interpret words is missing 

RQ3 

 What technology will work: - the new Accent-Touch concept generated in this thesis which 

can be able to detect and interpret speeches can work if appropriately developed 
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8.2 Recommendation 
As the world is rapidly becoming a global village; effective communication in global virtual team 

is yet to meet the expected wide spread success. It was observed that the virtual 

communication system like the Tele-presence systems available in the market strive to improve 

on other factor affecting communication in global virtual team such as eye-to-eye, realistic 

features e.g. participants sizes. From the data generated and from the project leaders 

interviewed in Nigerian, it was noticed that problem of accent were conspicuously present as a 

problem that affects global virtual team. Since this Accent-Touch concept developed in this 

thesis could say not to be readily available, I recommend for the project leaders interviewed in 

Nigeria to update their system of collaboration to Tele-presence system which is far better than 

the conventional video-conferencing system they are using. TPT and DVE Tele-presence systems 

are classical example of such Tele-presence product that can support collaboration in a global 

virtual team.  

Finally the ultimate goal for Accent-Touch concept generated is if the concept would be further 

developed to produce a system that can be able to recognize with 100% accuracy all accent 

spoken by different nationalities that uses English as a language of communication; it will 

definitely be a wow technology for GVT since it can be more appealing thus encourage 

spontaneous and willingness to communicate among the global virtual team. 

 

8.3 Implications 
The implication of thesis will be based on the Accent-touch concept limitation.  This will describe 

in terms of its sensitive and technical limitations; 

Sensitive limitation; 

 Voice sensor recognizes the speech sound generated in the room 

 Can only interpret languages included in the software 

 The interactive Touch-screen considers that hand sensor only recognizes human hand 

 Interpret language only supported in the software 

 

Technical limitation; 

 Poor bandwidth could affect the quality of picture and sound.  

 High sensitive sound equipment which could intercept sound should be installed 

 High quality video camera 

 HD LCD display screen should be used for Optimal live video resolution 

 High intuitive touch sensitive screen interface should be used 

 Optimal color and brightness settings for the Touch-Screen 
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8.4 Further research 
The Accent-Touch concept generated in this thesis has substantial room for improvement along 

the line of communication, expressivity and interactivity in a global virtual team. These 

improvements will come from users experience with the system by interacting and using this 

technology over a time and reporting back for further improvement. In the midst of complex 

nature about communication challenges in global virtual teams, it is still difficult to predict the 

future scenario of perfect communication as it regards to effective communication in multi-

cultural global virtual team. However there is still need in this thesis for further research to 

provide for more refinement and improvement.  

Further research should be done more about the communication challenges in global virtual 

team.  Also for the Accent-Touch concept generated in this thesis, more research should be 

done on; 

 How to further improve on the operation and communicating system of the concept 

 How this concept can bring out creativity and innovation in the multi-cultural GVT 

 The functionality & mechanism aspect of the concepts should be researched 

 

 

Note: It important to state that this thesis did not go in-depth of knowing or researching on 

how the concepts mechanism, systems and technicality will be built or function e.g. the thesis 

didn’t search on the mechanism behind on how the speech sound will be interpreted.  

 

But there is no doubt that this concept generated will be helpful and will give tremendous 

support to distributed global virtual team from different multicultural and geographical area 

to have effective collaboration if developed. Different companies and their project team will 

find these concepts useful for their global collaboration.  

Remarkably, this thesis has succeeded in creating awareness about overlooked 

communication challenges such as intonation of the speakers or their accent as it affects 

communication in a global virtual collaboration.  

 

 

 

 

 

 

 

  



By: Ikechukwu Ubaka 
[53] 

 

References 

i. Literature 

1 Allen T, (1977) Managing the flow of technology. MIT press, Cambridge, mass.  
2 Bates, T. (1994). The educational aspects of the telecommunications revolution. In 

Proceedings ICDE-DEANZ, Windows of the Future Conference, Wellington, New Zealand.  
3 Carmen Egido. (1988) Video conferencing as a technology to support group work: A 

review of its failure. Bell communication research, inc.455 South Street, Morristown, NJ 
07960 -1910. 

4 Catherine M. Beise, (2004) IT Project Management and Virtual Teams. 

5 Chidambaram, L. (1996) Relational development in computer-supported groups. MIS 

Quarterly, 20(2), 143- 163. 

6 Davidow, W.H., & Malone, W. S. (1992) the virtual corporation. New York, NY: Edward 

Burlingame Books/HarperBusiness, Harper Collins Publishers. 

7 Distefano, J.J. and Maznevski, M.L. (2000) Creating value with diverse teams in global 
management. Organizational Dynamics, 29, 1, 45-63. 

8 Elena Karpova, Ana-Paula Correia, Evrim Baran (2008) Learn to use and use to learn: 
Technology in virtual collaboration experience. 

9 Grosse, C. (2002). Managing communication within virtual intercultural teams. Business 
Communication Quarterly, 65(4), 22−38. 

10 Hall, Edward T. (1966). The Hidden Dimension. New York: Doubleday. 

11 Howard S. Lichtman. (August 2008) Tele-Presence, effective visual collaboration and 

future of global business in the light of speed. Human productivity Lab. 

12 Indrawati Nataatmadja, Laurel Evelyn Dyson; ICT and Its Impact on Managing Global 

Virtual Teams. 

13 Internet Business Solution Group (May 2008); Four steps for selling cisco Tele-presence 

14 Ives, H.E. (1930) Two-way television. Bell Labs.Record, 8. 

15 Jarvenpaa, S. L., & Ives, B. (1994). The global network organization of the future: 

Information management opportunities and challenges. Journal of Management 

Information Systems, 10 (4), 25-57. 

16 Jeanne Brett, Kristin Behfar and Mary C. Kern- (2007) Managing Multi-cultural teams. 
Harvard Business review. www.hbrreprints.org 

17 Kristof, A. L., Brown, K. G., Sims, H. P., & Smith, K. A. (1995). The virtual team: A case 
study and inductive model. In M. M. Beyerlein, D. A. Johnson, & S. T. Beyerlein 
(Eds.),Advances in interdisciplinary studies of work teams: Knowledge work in teams 
(pp. 229−253). Greenwich, CT: JAI Press. 

http://www.hbrreprints.org/


By: Ikechukwu Ubaka 
[54] 

 

18 Marttias Bergström,(2009) Probing for Innovation;’’ How small design teams 

collaborate.www.ltu.se. Universitetstryckeriet 2009. ISSN: 1402-1544, ISBN 978-91-

86233-55-6. 

19 Marko Mäkilouko; (2004) coping with multi-cultural projects: the leadership styles of 
finnish project managers. International Journal of Project Management 22 (2004) 387–
396 (www.elsevier.com/locate/ijproman) 

20 Maznevski, M.L., Chudoba, K.M. (2000), "Bridging space over time: global virtual team 
dynamics and effectiveness", Organization Science, Vol. 11 No.5, pp.473-92. 

21 Miles, R. E., & Snow, C. C. (1986). Organizations: New concepts for new forms. California 
Management Review, 18 (3), 62-73.  

22 Mowshowitz, A. (1997). Virtual organization. Communications of the ACM, 40 (9), 30-37. 
23 Myriam.Lewkowicz, Fon, Wijnhoven, Anca Draghici, (2008) Misunderstandings in Global 

Virtual Engineering-Teams: Definitions, Causes, and Guidelines for Knowledge Sharing 
and Interaction. Springer DOI-10.1007/978-3-540-78431-9_8 

24 Peters, T. (1992). Liberation management: Necessary disorganization for the nanosecond 
nineties. New York, NY: Alfred A. Knopf. 

25 Päivi Häkkinen, Sanna Järvelä (2004) Sharing and constructing perspectives in web-based 
conferencing. doi:10.1016/j.compedu.2004.10.015. 

26 Robert S. Fish, Robert E, Kraut, Robert W, Root, Ronald E, Rice.(1993) Video as a 
Technology for informal communication. Communication of ACM, 1993, 36(1), 48-61. 

27 Sandow, D. and A. M. Allen (2005). "The Nature of Social Collaboration: How work really 

gets done." Reflections 6(2/3). 

28 Sirkka L. Jarvenpaa, Dorothy.E. Leidner (1998)- Communication and Trust in Global 

Virtual teams 

29 Snow, C. C., Snell, S. A., & Davison, S. C. (1996). Use transnational teams to globalize your 

company. Organizational Dynamics, 24 (4), 50-67. 

30 Stenbacka, C. (2001). Qualitative research requires quality concepts of its own. 

Management Decision, 39, 551-556. 

31 Stephan, C. W., Helms, M.M., & Haynes, P.J. (1995). Inter-cultural anxiety: implications 

for improving expatriate selection for Japan. Cross Cultural Management: An 

International Journal, 2(1), 25-32. 

32 Stephan, W.G., & Stephan, C.W. (1985). Intergroup anxiety. Journal of Social Issues, 

41(3), 157-75 

33 Stephan, W.G., Stephan, C.W., Wenzel, B., & Cornelius, J. (1991) intergroup interaction 
and self-disclosure. Journal of Applied Social Psychology. 21(16), 1370-1378. 

34 Steve McNelley & Jeff Machtig. (2010) what is Tele-presence? 

(www.DVEtelepresence.com) Searched 6:00pm June 31, 2010. 

35 Stewart, T. A. (1994). Managing in a wired company. Fortune, 130 (1), 44-56. 

36 Walther, J. B., & Burgoon, J. K. (1992). Relational communication in computer-mediated 

interaction. Human Communication Research, 19( l), 50-88. 

http://www.elsevier.com/locate/ijproman
http://www.dvetelepresence.com/


By: Ikechukwu Ubaka 
[55] 

 

ii. Websites 
 

1. www.cisco.com 

2. www.DVEtelepresence.com 

3. www.google.com 

4. www.hp.com/halo 

5. www.hbrreprints.org 

6. http://www.HumanProductivityLab.com/consulting 

7. www.wikipedia.com 

8. www.youtube.com 

9. www.fcc.gov/cgb/consumerfacts/trs.html 

10. www.telepresencetech.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.cisco.com/
http://www.dvetelepresence.com/
http://www.google.com/
http://www.hp.com/halo
http://www.hbrreprints.org/
http://www.humanproductivitylab.com/consulting
http://www.wikipedia.com/
http://www.youtube.com/
http://www.fcc.gov/cgb/consumerfacts/trs.html


By: Ikechukwu Ubaka 
[56] 

 

Appendix 1 

Interview guide 
The Interviews conducted were very useful in obtaining firsthand data for this thesis. The aim of 

interview was to obtain information based on communication challenges as it affects multi-

cultural global virtual team. This is the questions that were asked during the interview; 

1. Have you had a virtual collaboration project before? 

2. What are the basic challenges you encounter during collaboration? 

3. As regard to communication what have the team frequently observed? 

4. Any other form of communication or interaction during collaboration? 

5. What does the team do as a remedy for any communication challenges? 

6. How does team interact with the technology? 

7. What do you think is missing in the Virtual technology used so far? 

8. What do you want to see improved in the technology? 
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Appendix 2 

Product data  
The product data briefly review some of the Tele-presence Providers and their product. 

A 2.1 PolyCom Tele-presence data 

This is a Tele-presence service provider. They offer a complete portfolio of high end Tele-

presence over IP networks ranging from personal Tele-presence to immersive Tele-presence 

solution. For Poly-com Tele-presence immersive solution, this provides a natural across the 

table experience where meeting participant is shown in true life dimension. In this system you 

will be able to speak and read complete body language of the other participant just as if you are 

in the same room working together.  

Some of PolyCom product series includes the Tele-Presence Experience (TPX HD) and Real 

Presence Experience (RPX) series. Their features are thus; 

 

TPX HD 306M: 

 Independent video wall and conference table 

 60inch plasma display, seat for up-to 6 to 12 participant 

 High definition video, stereo surrounds spatial audio 

 Easily to disassemble 

RPX HD400: 

 Accommodates 4-28 participant with a cinematic 16foot video wall 

 Delivers high technology with Flexibility 

 Multi-purpose conference table 

 High definition video, stereo spatial surround audio 

 Capability to Interoperate with standard-based video conferencing 

See picture below for picture of Polycom Tele-presence system 
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A 2.2 Halo collaboration 

The Hewlett Packard has introduced a business collaboration and social collaboration 

experience call Halo. Halo’s aim is to create a new conferencing experience that will substitute 

for any previous attempt to replicate face to face meeting. HP brought an end to end solution 

from signal acquisition to signal presentation. The collaboration experience has resulted in a 

unique social experience in which users perceive the subtle emotional changes in conversations. 

Halo studio is virtually appealing with identical lightning, neutral colors and lack of clutters to 

enhance the sensation of being in the same place with an absence of distraction from plethora 

of communication technologies gadgets such as, buttons, wires, display and devices. Halo 

strives to make sharing information of all kind as simple, immediate and accurate; Sandow & 

Allen (2005). 

 Halo Product features are thus; 

 User friendly interface; Halo graphical user interface (GUI) and software control system 

 HP checks and monitors every router, IP addresses, server and network component 

 Optimized studio for effective interactive experience 

 HD collaborative screen and document camera connection 

 3 axis operational control system for adjustment of color, size, eye contact, panoramic 

stitching and geometric consistency 
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See picture of Halo collaborating studio in below. 

 

 

A 2.3 Cisco Tele-Presence 

This is another Tele-presence technology from Cisco; they boast to add tremendous value by 

speeding up the pace of business and collaboration, also to improve productivity, customer 

intimacy, cross-cultural communication and to take full advantage of existing video 

conferencing equipment. Cisco Tele-presence uses open standards such as H.323 which 

provides interoperability with standard-and high-definition video conferencing, Cisco WebEx 

and other collaborating applications. 

Products features are thus; 

 Display devices includes- 103inch Panasonic display on front wall, one 65inch display below 

the plasma for viewing content, 

 A smart Sympodium interactive pen display that allows user to annotate over a computer 

image of blank screen 

 Audio system includes- Bi-amp Audio-Flex Audio Matrix, Clock Audio in-table micro phones 

with FSR push-to-talk custom ring, clock Audio ceiling-mounted micro-phone, Tannoy wall 

speakers, dual concentric ceiling speakers, and wall mounted left-center-right speakers. 

 Video Sources- one room PC, four lap-top feeds, a DVD, a VCR, cable TV to support the 

monitor 

 Video-Conferencing system includes- multiple Cisco Tele-presence codecs and cameras, Sony 

HD video conferencing cameras, Extron amplifiers, Barco HD image processor, and Aurrora 

HDMI matrix switchers. 

 Control System includes- Crestron control system processors and a touch panel 
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See Cisco 3200 Tele-presence system below- 

 

A 2.4 Tele-Presence Tech TPT 4000 

This solution features a seamless 82inch conferencing display and three 42inch LCD monitors 

that can either display multiple collaborative data. This system has features and functions that 

permit eye-to-eye contact among virtual team with a direct display of life size conferencing 

participants through the support of a beam splitter and also shared document enable feature 

which are positioned between the two locations. The outstandingly large screen display groups 

of participant who can move and interact freely while being displays either standing or being 

seated. The TPT 4000 also has an optional environmental package design wall and ceiling with 

acoustical treatments incorporated in the studio with lightning and custom seating; Howard-

Tele-presence option (2009). See below for TPT 4000 Tele-presence system. 
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A 2.5 Tandberg 

This technology is designed for an ultimate Tele-presence experience which indicated to have 

taken virtual collaboration to an entirely new level providing the user with rich, bold, immersive 

yet remarkably simple to use system. Tandberg have in range of product T3, T1 depending on 

the size and structure of the meeting.  

The product feature comprises of; 

Full HD LCD display screens, 3x Codec C90, Precision HD 1080pCamera, Speaker module, 

integrated table, directional microphone with fixed placement in the table, full HD touch 

collaboration display, and celling mounted studio lightning modules, Premium wood wall, 

Tandberg blue Nordic sky-inspired light package, chairs and bench for additional setting. 

 

 

Tandberg sellable key points are; 

 Rich immersive Tele-presence Experience- richly design room, the eye-to-eye connection, 

clarity of  video and crispy audio all converge into a sensory experience that makes it easy to 

forget that other participants are not actually in the same room.  

 Access to everyone- it is easy to bring user from any other standard based end point to the 

conference room making it easy to collaborate. 

 Total Tele-presence- includes services, management and fulfillment that support your unique 

network and service requirements. 

 

A 2.6 Digital Video Enterprise (DVE) 

DVE has been at the forefront of the conferencing business. Over the years, DVE has delivered 

numerous Tele-presence projects to leading corporations. Most notably, DVE was instrumental 

in developing the world's first digital HDTV Tele-presence system now used to link a major 

financial firm's executives.  

HD display 

screen 

Participant-A 

Sensitive 

touch screen 

Participant-B 
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They have improved definition codecs, the bugs of IP conferencing worked out, inexpensive T1 

connections even to homes, reduced cost for high-end codecs, a wave to upgrade legacy 

conferencing, and a general consensus that old-time videoconferencing needs to radically 

improve in order to truly simulate being there in person are all merging together at this time 

from DVE. The DVE Immersion room is designed to eliminate the boundaries of a screen and 

creates the amazing appearance that imaged individuals are actually walking around in the 

physical space of the room. In essence, the DVE Immersion Room is a highly sophisticated, 

augmented reality environment, where live video images are superimposed in the physical 

space of the room providing the numerous creative possibilities to communicate and 

collaborate which no other presentation system in the world can provide. DVE has partnered 

with Christie Digital Systems to provide the projection technology for true volumetric and 

stereoscopic 3-D. Now, researchers, engineers, architects and scientists can view their work 

nine feet wide, seemingly floating in air. Some of their systems are; 

DVE Immersion Room, DVE Huddle Room 70, DVE Immersive Podium, DVE Tele-presence Stage 

DVE Tele-presence Podium, Executive Tele-presence System (ETS), DVE Tele-presence Room 

Transparent AR Tele-presence, DVE Tele-presence Array Room, DVE Eye Contact Silhouette,  

Virtual Observer, Tele-presence Control System. Below illustrate the DVE 3D immersion 

virtualization room. 

 



By: Ikechukwu Ubaka 
[63] 

 

Appendix 3 

Function and Specification requirements  

A 3.1 Speech-to-Screen Concept  

 

Function 

 

User wish 

& Want 

 

Specification Requirements 

 

Speech-to-Screen 

 

 

 

 

 

Wish 

Geometry 

Device should be included in the whole system 

Want Device design should be simple 

Wish The interface should not be distractive 

Want Device should be wireless 

Speech-to-Screen  

Wish 

Design 

Design should possess ease of handling 

Want Design features should be attractive & likeable 

Wish Design should not obstruct other product functions 

Wish Size should not be bourgeois 

Speech-to-Screen 

 

 

 

 

 

 Want 

Functions 

 

Enable proper screen display 

Want User friendly 

Wish can be used in any virtual communication systems 

 Want Function without interference 

Wish Ability for participant to communicate simultaneously   

Wish Does not need any extra power source to operate 

Want Should be able interpret spoken words 

Want Display on screen should not cause distraction 

Want Device should interpret messages visibly on the 

screen display 
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A 3.2 Touch Screen Concept 

 

 

Function 

 

 

User Wish 

& Want 

 

Specification Requirements 

Touch Screen 

 

 

 

 

 

 

Want 

Geometry 

Portable size built in the system 

Want Device should be adjustable  

Wish Shape should have a good tolerance 

Wish Should be visible to the eyes 

Touch Screen 

 

 

 

 

 

 

Wish 

Design 

 

Design should be appealing to the eyes 

Want Design should not create obstacle to the user 

Wish Design Should be Simple 

Want Design to fit along with the whole system 

Want Device should have a smooth interface 

Touch Screen 

 

 

 

 

 

 

Want 
Functions 

Function with the entire system 

Want Should be hand-sensitive 

Want Ease to operate without applying much pressure 

Want Can function simultaneously with the entire system 

Want Can function without interference 

Want Can be used in any room condition 

Wish Can function without any extra power source 

Want Ability to relay messages instantaneously on screen 
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Appendix 5 

Pictures of video relay services  
 

          
 

 

Video Relay Service (VRS) is a form of Telecommunications Relay Service (TRS) that enables 

persons with hearing disabilities who use American Sign Language (ASL) to communicate with 

voice telephone users through video equipment, rather than through typed text. Video 

equipment links the VRS user with a TRS operator – called a “communications assistant” (CA) – 

so that the VRS user and the CA can see and communicate with each other in signed 

conversation. Because the conversation between the VRS user and the CA flows much more 

quickly than with a text-based TRS call, VRS has become an enormously popular form of TRS. For 

more information about other forms of TRS, see the FCC’s consumer fact sheet at 

www.fcc.gov/cgb/consumerfacts/trs.html. 

 

 

 

 

http://www.fcc.gov/cgb/consumerfacts/trs.html
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Appendix 6 

Exercise Pictures 
 

   

Pictures illustrates some of the moments during the idea generation exercise process, brainstorming and 

voting sessions. 

 


