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Abstract 

 

In today’s world of global software teams, managing members from multiple countries and 

cultures adds to an already complex mix of software productivity issues. While software team 

compositions have been researched based on tasks, personality, and role descriptions, few 

models exist to help software project managers reason about software teams with respect to 

culture. As more culturally diverse teams develop software products, software project managers 

need to manage teams based on cultural factors that will inevitably arise. This research examines 

the effect of culture on software project team management, and its impacts on software 

productivity, especially as it pertains to requirements engineering tasks. The main objective is to 

investigate how individuals from different cultures work together in software development 

projects, and to use that understanding to formulate a model for reasoning about key cultural 

factors. Communication is a critical part of software project team effectiveness. Hence, this 

research examines how cultural factors (e.g., language, attitudes, roles, social organization, and 

time) affect the communication process in software development projects. Based on an initial 

survey of multicultural teams, this research examines some of the issues that arise from diverse 

teams working together. The survey results led to language and attitudes as dominant aspects of 

communication that impact software productivity. Time, roles, and social organization also had 

considerable influence from the preliminary results. From these results, the research approach 

was refined and more specific survey instruments were designed to aid in identifying the critical 

factors that impact software productivity. The results of the second set of the surveys showed 

that various cultures have different attitudes and behaviors, which in turn have distinct impacts 

on productivity in terms of more rework and delay. Furthermore, multicultural teams have 

miscommunication issues with respect to differences in languages, attitudes, roles, time, and 

social organization. The effect of some cultural factors on communication and productivity vary 

from culture to culture. Based on the results of the surveys, a model for Multicultural Software 

Project Team Management is described. This model was substantiated with further surveys using 

software professionals with experience working on multicultural teams.  
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Chapter 1 

 

Introduction   

 

The primary goal of most software projects is to produce a quality software product that is in line 

with the requirements and resources provided. Software engineering management is the core of 

software development since managing software projects, processes, products, and people in a 

systematic, controlled, and efficient manner produces high quality software. To produce a quality 

product, we must be mindful of the process and the requisite resources to produce the software 

within quality, time, and budget constraints. The most costly and variable resource for a software 

project is the software staff. To the degree that the software team is configured with staff that are 

aligned well with the project goals, both from the technical perspective (i.e., experience and 

skills) and team perspective (i.e., roles and responsibilities), the potential for a successful 

outcome increases. Further, the configuration of the team in terms of personalities and roles have 

been shown to have an impact on the software team’s performance. With today’s software being 

developed by team members from multiple cultures, it is important to understand the impact that 

culture has on software teams. 

This research focuses on software project teams where there are team members from 

different cultures – an increasingly reality in the global economy (DiStefano 2000). Not all 

software teams are created equal from a productivity perspective. Software team productivity has 

notionally been associated with the team member through skills, roles, experience, and the like. 

Yet, there are other things that also contribute substantially such as team cohesiveness and 

communication. Multicultural teams often affect these key productivity factors. While the effects 

of having multiculture teams can be both positive (e.g., broader experience-base from different 

cultures) and negative (e.g., conflicts in perceptions between cultures), we find that without 

insight into what matters, software projects can drift from the success path easier than towards it. 

Hence, this research investigates how culture plays a role in software projects from a 

productivity perspective. 

Software productivity in its simplest form is product output divided by the input of 

resources (e.g., lines of code per staff month) (Boehm 1999). For example, if the product output 

has defects and some percent needs to be discarded or reworked, this diminishes the productivity. 
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Hence, rework and delays are considered reasonable productivity factors. When errors are 

introduced through miscommunication (e.g., requirements misunderstood), rework increases the 

time and effort necessary to complete the project.   

Software team management models based on personality, and roles (Stevens 1998; 

Gifford 2003; Alkandari 2006) serve as the basis for this work examining cultural issues in the 

context of software project teams. This research examines software project team communication 

and management. The configurations of the team in terms of personalities and roles have been 

shown to have an impact on the software team’s performance (Stevens 1998). With today’s 

software being developed by multicultural teams, we must understand the impact that culture has 

on software teams. Recognizing that much of the critical communication occurs in the beginning, 

it examines the effect of cultural factors on requirements engineering.  

John states eloquently, “human and social factors have a very strong impact on the 

success of software development endeavors and the resulting system” (John 2005). Moreover, 

many cultural challenges exist in global software development and specifically in requirements 

engineering (Hanisch 2007; Brockmann 2009). There is a need for a model to consider the social 

aspects in order to better manage multicultural software teams (Hanisch 2001). Therefore, this 

research investigates the impact of cultural factors on the software development teams with 

respect to team productivity. Moreover, the research aims to produce a model from which 

software project managers can reason about their multicultural teams by increasing the level of 

communication and reducing conflicts. This ultimately impacts software delivery products on 

time and within budget.  

Software engineering (i.e., requirements analysis, design, planning and scheduling, risk 

analysis, and quality assurance) entails people in key roles that often determine the success of a 

project. For example, let’s assume that there is a team of one person from Costa Rica, one person 

from Japan, and one person from Europe, say Germany. Each has a role on a software team and 

each is representative of their culture (that is, they agree with the largely held values of their 

culture).  

These three are required in a meeting to discuss project decisions. For the German 

member, the meeting is an important opportunity to quantify dates that are still loose in the 

project plan – the German culture often seeks precision. For the Japanese member, the meeting 

may affirm the consensus of the team to be lead towards the goals in the project plan – this is 
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reasonable given the structure of the Japanese culture’s tendency towards consensus; especially 

in leadership and goals. For the Costa Rican member, there may be a need to reaffirm 

relationships on the team to ensure that everyone is not in conflict – the Hispanic culture often 

manages the relationships first in teams, then attends to more quantitative matters. The tendency 

would be for the German member to arrive promptly, sit down and organize his/her action items 

for discussion, which should commence on time (a need to avoid wasting time). The Costa Rican 

member would probably arrive early (unless the last meeting required additional relationship 

management), meet everyone informally to establish relationships prior to the meeting, then once 

confident that decisions could be made without relational conflict, be seated to conduct business. 

The Japanese member would probably arrive promptly, be seated and observe carefully the 

members of the team to understand who will be leading the decision process.  

So, the meeting would start – the German may be impatient, as things may have started 

late due to the introductions needed for the Costa Rican. This could lead to the Japanese member 

becoming anxious as the leadership may appear to be asserted by the German member. The 

Costa Rican may misunderstand the agitation exhibited by both the German and Japanese 

members, and conclude that the relationships are in some discord. Each member may do what is 

quite acceptable from the perspectives of their own cultures, but may be misunderstood by the 

others. This common situation, not just between these cultures, but among many cultures can 

lead to problems in negotiations and decisions that can hamper progress on software projects. 

Similarly, personalities can cause misunderstandings. Thus, understanding both the personalities 

and the cultures of the software team members can be important and could affect project 

outcomes.  

With insights into cultural factors, the above situation could also be guided into success. 

For example, if the team members understood the other members’ cultural perspectives, when 

things did not proceed as they would ordinarily expect, they would be more tolerant and perhaps 

consider the strengths each bring to the meeting. With the German member being likely to be 

very organized, they would have a key information resource for a successful team. With the 

Costa Rican member establishing a good rapport among the members, the meeting would be 

devoid of undertones and mistrust. With the Japanese member’s sensitivity to the power structure 

and keen observation of the goings on, decisions would likely to be systematically deferred to the 

right decision-makers. Note that all of these are elements that, if managed, can be advantageous. 
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Project managers must have the appropriate skills to communicate, coordinate, and direct 

team members. Team members should possess the skills, knowledge, and experience to support 

the different roles of each software development activity in order to effectively deliver a high 

quality product. Therefore, the objective of this research is to examine how people from different 

cultures communicate, interact, and work together in software projects. With this information 

and understanding, the intent is to formulate a model from which to reason about key cultural 

factors (e.g., mitigating risks and reducing conflicts by reducing the amount of 

miscommunications that might occur in multicultural teams, reducing reworks and delays, 

understanding and solving problems). This research illustrates how cultural factors (e.g. 

attitudes, language, time, roles, and social organization) (Deresky 2007) might affect the 

communication process in software development projects, which in turn affect the overall 

software project management and productivity. 

An informal study was conducted as a first step towards bounding and focusing this 

research. The informal study is an interview-based survey where software engineers and experts 

from multicultural projects are asked questions to help better understand the implications of 

culture in software development teams. The first survey was designed to glean a preliminary 

understanding of how cultural factors are perceived by the software engineering community and 

to help scope the research towards factors that are perceived to be the most dominant. As such, 

the initial survey/interview was designed to help formulate this first set of questions 

(questionnaires) that were used in the formal studies. The aim of the formal studies was to 

explore more specifically the effect of cultural factors on software requirements engineering as it 

pertains to software productivity.  

This research takes the results from the formal studies and develops a model that helps 

reason about how cultural factors in software teams can improve teamwork, mitigate risks, and 

resolve conflicts, which in turn, can reduce rework, increase productivity, and aid in delivering 

software products on time and within budget. Note that the cultural aspects are examined after 

the software development team is configured (team selection based on culture was found to be 

potentially contentious and misleading; hence, it was not included in this study). This study 

provides an initial research body of knowledge from which others can explore the effects of 

culture on software team management. The study seeks to substantiate the research through a 

model of key factors. In this way, it provides a research base for future work.  
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1.1 Motivation  

 

Software engineering management focuses on product, process, project, and people. Product is 

the software that is needed to be built; process is the set of software engineering activities 

required to produce a software product; and project is the work tasks allocated to relevant 

resources to deliver a bona fide product. However, people are the most important element of a 

successful project since they are responsible for developing high quality software (Pressman 

2005). In other words, software engineering is a team endeavor that entails using an expensive 

resource that is often highly complex and variable – people! In general, most researchers have 

focused on improving requirements engineering tools, design models, architecture designs, 

component level designs, user interface designs, coding principles, software testing strategies, 

software metrics, validation and verification techniques, and quality assurance principles. These 

all help the software engineer more effectively produce software. However, on the human side of 

the equation, how do the software team configuration and the interactions/communications 

between team members impact the outcome of software projects? There are some models that 

help with this aspect of software project management (Belbin 1981, 1996; Keirsey 1984).  

Many software engineering studies consist of various techniques that could result in 

developing high quality and low cost software, with respect to the logical methods from which 

those techniques were developed (Sommerville 2004; Pressman 2005). However, “people” must 

follow and implement these techniques effectively to capture the benefits. In other words, people 

need skills, knowledge, and experience in order to apply the different software engineering 

techniques in an effective manner. For example, some roles require a high level of 

communication among team members, and others require a high level of creativity.  

In general, people vary according to their cognitive and personality styles, behaviors, 

experiences, abilities, education and training, motivation, management, and communications 

(Nash 1988; DiStefano 2000). Additionally, each software engineering role requires a particular 

personality type (Stevens 1998; Gorla 2004) and every team member belongs to a different 

culture which, in turn, has its own characteristics. More specifically, different cultures think and 

communicate differently; in which teams with these varied cultures have different approaches to 

solving problems. Hence, the “people factor” is so important that software engineers should take 
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into consideration how team members in a particular composed team can communicate and work 

effectively together.  

In addition, Gifford expressed the need for research to investigate the individual 

differences in personalities with respect to their cultures as a source for helping software 

managers structure their teams (Gifford 2003). Furthermore, people have had an essential 

influence on software productivity over the past 30 years, and its impact becomes much more 

important as software systems expand in size and complexity (De Souza 2009).    

The main objective of structuring a software team is to enable more effective leadership, 

organization, collaboration, motivation, and innovation. For example, senior managers should 

have enough experience to define the business issues that often have significant effects on the 

project. Technical managers should have enough experience to create plans, as well as motivate, 

and control the practitioners who produce the software. Team leaders should have the ability to 

encourage technical people to produce to their best abilities, and encourage team members to 

create, as well as feel creative, even if they must work within constraints that are established for 

a particular software product or application. Simultaneously, team members should have trust in 

one another in order to communicate successfully, and the distribution of skills among team 

members should be suitable to the problem. Team members should have the ability to 

communicate with a customer in order to get the right requirements, translate customer’s 

requirements into a designed prototype, implement the design, conduct testing, and deliver the 

final product successfully to the customer. Project managers should have the ability to perform 

risk analysis, produce project estimates, solve critical or unexpected problems, and find possible 

alternatives (Pressman 2005). It is clear that software projects need individuals with different 

personalities, attitudes, behaviors, and capabilities in order to perform the various roles. 

Communication is an important process in the requirements engineering phase, not only 

the ones that take place between a customer and a software engineer but also communications 

between team members. Today, most software teams evolve members from geographically 

different locations and cultures. This makes the communication process in multicultural teams 

not only important but critical as well.   

A requirement engineer should have the ability to communicate with a customer in order 

to get the right requirements; translate a customer’s requirements into a designed prototype, 

implement the design, conduct testing, and deliver the final product successfully to the customer 
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(Pressman 2005). It is obvious that getting the requirements right at the early stages improves the 

productivity by reducing the amount of rework and delay. Since communication is a critical 

process in requirements engineering, this means that the better communication, the right 

requirements and the less rework in the subsequent stages of the software development.     

When the project team is in place, there is the matter of managing the team for the most 

positive outcomes. On multicultural teams, you may not be able to select the team members, but 

the management techniques you employ can certainly be adjusted according to the personalities 

and cultures of the team members. Understanding the cultural profiles of individuals in software 

teams would positively affect the project’s outcome by avoiding conflicts, miscommunications, 

and other potential situations. Further, understanding the impact of cultural factors on 

communication in multi-cultural teams would reduce the amount of rework and delay in software 

projects, which in turn, improves the productivity.     

 

In general, software is costly because of the following reasons: 

1. Software engineers are expensive. 

2. Software engineers on teams can be uncoordinated. 

3. Software engineers make mistakes. 

4. When software engineers do not work well together, mistakes/errors are induced and 

work proceeds slowly.  

5. People proceed slowly due to miscommunication and conflicts. 

6. People value different things. 

7. People make decisions differently. 

8. People deal with risk and conflicts differently. 

 

Thus, how can software project managers reduce the above issues? We need to analyze and 

understand the human side of the equation with respect to team communication and team 

management in multicultural software teams.  
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1.2 Problem Statement  

 

Few software engineering studies over the past decade have focused on the human side of 

software engineering – rather, they have predominantly concentrated on the process of producing 

software and software technologies themselves (Stevens 1998; Gifford 2003; John 2005). 

However, there has been substantial research progress outside of the software engineering 

domain that aids teambuilding, promotes teamwork, and fosters communication, coordination, 

and collaboration (Gorla 2004). A small number of studies have addressed the personality 

composition of team members within a software project context (Gorla 2004). Some papers 

addressed the importance of studying the human aspects of software engineering with respect to 

personalities and cultural identities, as well as discussed the importance of investigating its 

influence on the software development life cycle, and discovering its relationship with 

productivity issues (Cunha 2009; De Souza 2009). However, no work has proposed a relevant 

model presenting the relationship between personality profiles and cultural differences. 

Moreover, no work has presented a complete model by which software teams can mitigate risks 

and manage conflicts based on the cultural characteristics of the team members. In other words, 

no work has addressed the effects of the cultural factors on the communication process in 

multicultural software teams, and no work has provided a model for project managers to manage 

and reason about their multicultural software teams.   

 

Problem: Software Project Teams increasingly consist of team members from multiple cultures. 

Yet for software project teams, little if any research exists on the cultural differences and their 

communication and productivity implications. 

 

A model to reason about cultural factors is needed to guide software project teams where 

culture is a key element. This research examines the impact of cultural aspects on software 

project team management and productivity in terms of rework and delay, as a continuation of 

previous masters level work (Alkandari 2006). More specifically, this research investigates the 

effect of cultural factors on the communication process that takes place in the requirements 

engineering phase (a point in a project where communication is critical). The cultural factors that 
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might affect the communication process are: attitudes, social organization, language, thought 

patterns, roles, nonverbal communication, and time (Deresky 2007). See table 1.1.   

 

Table 1.1: Cultural Factors and Communication  

Attitudes  Think, Feel, Behave, Interpret Messages 

Social Organization  Values, Methods, Priorities  

Thought Patterns  Reasoning Process and identifiable patterns 

Roles  Make Decisions and Assign Responsibilities  

Language  Express Feelings, Translate Idioms  

Nonverbal Communication  Body Language  

Time People treat and use time differently!  

 

What is needed is a model of software project teams that allows software professionals to 

reason about culture factors in software team productivity. This would help software managers 

and researchers understand how team members in software development projects from different 

cultures perform together doing software work. It would assist project managers in coordinating 

team members more effectively to achieve successful communication and interaction in 

multicultural teams. This should help project managers combat the complexity, confusion, and 

other key difficulties the multicultural software teams encounter while accomplishing their tasks.  

 

1.3 Hypothesis, Research Goals, and Research Questions  

 

Cultural characteristics of members in multicultural software teams may influence the 

productivity of the projects they support. Communication, negotiation, leadership, and decision-

making are all key aspects of project team activities where culture plays a significant role. Teams 

with members from multiple cultures can be more difficult to manage than those from single 

cultures due to the differences in communication, and negotiation. By introducing cultural 

factors into current models of software teams, some of these difficulties can be better managed.  
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The hypothesis of this research is that introducing cultural factors into a requirements 

engineering (RE) process model will provide substantial support for managing multicultural 

teams. More specifically, if software teams consist of members from multiple cultures, then 

having a model to reason about cultural characteristics of those members will improve the 

decisions software project teams make, that have software productivity implications. Note that 

research exists in both software teams (Gorla 2004) and cultural factors for international business 

(e.g., Deresky (Deresky 2007)). This research seeks to combine these in a novel and useful way 

to establish a foundation from which to reason about multicultural software project teams. 

The better understanding of cultural aspects in software teams, the better potential for 

team communication, performance, effectiveness, and productivity, which in turn, results in less 

software project cost overruns, and delays. Thus, the first objective of this research is to 

understand those aspects of culture that influence the communication process and dominate 

software team productivity in terms of rework and delay. For example, differences in attitudes in 

multicultural software teams might cause miscommunication in the requirements engineering 

phase. This would produce errors and defects, which lead to higher cost and lower productivity. 

In other words, miscommunication and conflict may exist in multicultural software teams. 

Therefore, understanding the cultural aspects of members in those teams would improve the 

software development productivity, which in turn reduces the amount of rework and increases 

the quality of the software products. 

Studies show that more software products are being developed by multicultural teams 

(Hanisch 2007; Brockmann 2009; De Souza 2009). A diverse culture often has a negative impact 

on producing software. Thus, a key objective of this research is to investigate specific team 

communication cultural variables, and explore how cultural factors impact software team 

communication and subsequently software rework and delay. Key cultural aspects that lead to 

less productivity is one of the major questions/concerns of this research study. 

 

The goals of this current research are:  

• Understand the conflicts that might exist in software teams and investigate if any are 

related directly or indirectly to cultural factors (e.g. conflicts in communication).  

• Investigate the impact of cultural characteristics on individuals’ communications in both 

multicultural teams and uni-cultural teams. 
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• Study the effect of cultural aspects on software teams and how this impacts software team 

“productivity”. 

• Develop a model from which software project managers can reason about their 

multicultural teams by increasing the level of communication and reducing conflicts in 

order to deliver the software products on time and within budget. 

• For Software Project Managers to better reason about their multicultural teams, a model 

must be developed that addresses communication and conflict resolution in order to 

improve software productivity. 

 

Research Questions 

 

Based on the literature review and the previous studies in software team management, there are 

two research questions that emerge. 

• Question 1: Does team composition (multicultural teams) lead to changes in 

productivity? If so, do multicultural software teams have special productivity issues? 

What are they? 

• Question 2: Does understanding cultural factors that affect communication:  

- Reduce the amount of rework (increase productivity), and/or  

- Minimize conflicts/errors during the software development life cycle, which 

in turn, reduce delays?    

 

1.4 Research Approach  

 

As depicted in Figure 1.1, the aim of this research is to understand the effects of cultural factors 

on software projects and team productivity. More specifically, the research examines the impact 

of culture on the communication process that takes place in requirements engineering tasks. It 

investigates the effect of culture on project team productivity in terms of rework and delay. The 

main focus is to discover how individuals from different cultures can work effectively together in 

software development projects. This research produces a model that shows how cultural 

differences (e.g., social organization, thought patterns, language, time, roles, nonverbal 
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communication, and attitudes) can influence the communication process in software 

requirements engineering, a critical phase of developing software. 

Ideally, research of this kind would address the entire software process from planning 

through delivery. However, this would make for an extensive treatment that would exceed the 

bounds of what can be accomplished for a Ph.D. Therefore, for purposes of this study, the scope 

was focused on the communication elements of software requirements engineering as these tasks 

are considered key to the success of most software projects and a place where cultural factors are 

likely to be amplified.  

 

 

Figure 1.1: Focus of the Research / Research Framework 

 

Figure 1.2 illustrates the research approach here. Once key cultural factors are identified 

from other disciplines (e.g., Deresky’s work with international management teams (Deresky 

2007)) an informal exploratory survey designed to identify these factors and were presented to 

several multicultural software teams. Based on the informal study’s results, a more in-depth 
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study is designed to drill down on key elements to refine understanding and demonstrate 

alignment with expert’s understanding. The formal studies focus on the dominant factors with 

more depth as well as iterate and refine as the body of knowledge dictates. Based on the results 

of the informal and formal studies, a model for the Multicultural Software Project Team 

Management is developed to reason about key cultural factors. This model is then substantiated 

through an additional set of questions given to participants with more experience on 

multicultural teams.  

 

 

Figure 1.2 Research Approach 

 

The informal study is a survey/interview-based study designed to help discern the 

implications of culture in software development teams. The main objective of the informal study 

is to get an indication on: Which cultural factors (i.e., thought patterns, language, social 

organization, time, and roles) might have the most impact on a team’s communication and under 

what conditions. This is to identify how differences in cultural factors might affect 

communication in requirements engineering, and in turn the amount of rework and delay.  

The intent of the formal studies is to produce a model from which software project 

managers can reason about their multicultural teams. Using this model, it is hoped that project 

managers can increase the level of communication and reduce culture related conflicts. The 
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formal study consists of two studies where the first one is conducted on software engineers who 

have experience in the field of software engineering and software development projects working 

either in multicultural teams, or same-cultural teams, or both. While the second one is conducted 

on software engineers in industry or graduate students in software engineering classes, who are 

working on a particular software development project in a multi-cultural team or same-cultural 

team.  

The two research instruments (questionnaires) have been designed and prepared for the 

formal studies aiming to investigate the impact of cultural variables on software project teams 

and productivity. The surveys are built based on previous validated instruments for measuring 

the cultural factors and communication in teams. More information and details about the 

informal study and the formal studies can be found in Chapter 5 and Chapter 6, respectively. 

Based on the results of the surveys, a model has been developed for the Multicultural Software 

Project Team Management that will be validated in future.   

Chapter 2 presents a general background on prior research in building and managing 

teams, and other related research on personality, culture, software productivity, and other 

relevant psychology issues. Chapter 3 discusses the different roles of software engineers, 

specifically focusing on describing the role of a project manager, and a requirements engineer. 

Chapter 4 discusses cultural aspects, exploring the role of culture in team management, as well 

as other relevant information to cross-cultural communication, negotiation, decision-making, and 

leadership. Chapter 5 and Chapter 6 present the informal and formal studies with their respective 

data analyses, results & findings, and discussions. Chapter 7 presents and discusses the 

multicultural software project team management research model. Finally, Chapter 8 presents the 

conclusions and outlines the future research work.  
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Chapter 2 

 

Background 

 

2.1 Managing Teams   

 

The complexity of the problems that project managers face today requires multiple perspectives 

and varied expertise. This weighs heavy on project managers as they consider how the 

combination of people with respect to knowledge, skills, culture, language, and aspiration 

matches the project outcomes they are pursuing. Managers must assign tasks to team members 

by assessing their capabilities in order to avoid confusion, conflicts, and disappointing results 

(Canning 2005). Team members need to have the capability to work together, take responsibility 

as individuals, work in functional groups, and join the project groups for integrating specific 

tasks into a larger system (Galton 2003). Key elements of building effective teams are: 

  

1. Style and Cohesion - The cultural style and dynamics of a team are affected by team 

members’ experiences, as well as by their beliefs. Therefore, a properly functioning and 

cohesive team would provide social and emotional support for all individuals in order to 

gain the required knowledge, improve their skills, and deal with unexpected issues as 

they arise (Galton 2003).   

2. Identification and Internalization - A successful team consists of a stable and effective 

relationship between members in a team, and with other groups;, these relationships 

should be “positively constructive, mutually rewarding and mutually satisfying” (Galton 

2003).  

3. Motivation and Improvement - A positive motivation that propels a project forward to 

success would be generated from previous experiences, beliefs, and values of team 

members. Team members should have good communication skills to encourage active 

participation among the entire team. On the other hand, a team leader should have the 

ability to successfully combine different individual skills with various personalities to 

form a highly motivated team. Good team dynamics and team spirit depend on the level 

of interaction between individual personalities within a group (Galton 2003).   
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4. Models and concepts - The Belbin model is one of the most recognized models for team 

building. It relies on a questionnaire that produces a useful and unique solution for 

assembling teams based on roles. Using this model, managers can decide how to allocate 

work for maximum motivation and productivity, as well as to assign tasks to individuals 

for the best fit (Galton 2003).  

5. Team Building Factors - There are many factors that affect the performance of a team 

such as team size; work environment; skills and styles of team leaders and facilitators; 

personality traits; beliefs and values; abilities; team dynamics and spirit; learning styles 

and coaching methods; individual and collective experiences; and roles and 

responsibilities (Galton 2003).  

 

Parker (Parker 2000) states that “Not every group is a team, and not every team is 

effective.” The best software team structure depends on the management style, the people who 

form the team, their different level of skills, knowledge, and experience, as well as the 

complexity of the problem to be solved. Software teams should be structured with respect to 

(Parker 2000):  

 

1. The difficulty of the problem that will be solved,  

2. The size of the resultant programs in lines of code or function points,  

3. The time that the team will stay and work together,  

4. The degree to which the problem could be modularized,  

5. The required quality and reliability of the system to be built,  

6. The inflexibility of the delivery date, and  

7. The degree of sociability that is required for each project.     

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

2.2 Psychology Background   

 

Due to the complexity of human interactions many project team problems may not be so much 

technological, but sociological in nature. Effective teamwork by smart and hardworking people 

motivates team members, avoids conflicts, and saves time. “Team formation is chemistry due to 

a mix of competence, trust, mutual esteem, and well person sociology that provides perfect soil 
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for the growth of jelled teams (DeMarco 1987).” Demarco (DeMarco 1987) presented the term 

“Jelled Team” as a group of members so strongly close to each other that the entire team is 

greater than the sum of its parts – synergistic. Individuals of jelled teams are more productive 

and motivated since they share a common goal and a unique culture.  

Other psychologists have different definitions for the term “Team”. For example, a team 

is defined as “a set of two or more individuals who are connected through interaction” (Biddle 

1979).  On the other hand, others defined a team as a group that satisfies the following criteria: 

have at least one task to perform, have different roles, interact within a social system, and work 

within a particular environment and boundaries (Hackman 1990). Katazenbach (Katzenbach 

1993) described a team as “a small number of people with complementary skills who are 

committed to a common purpose, performance, goals, and approach for which they hold 

themselves mutually accountable.”  

Researchers have found that psychological characteristics at the individual level are 

relevant to organizational outcomes, since personality and values have a substantial impact on 

team performance (Poling 2004). It is found that successful teams have diverse personalities in 

which human aspects of project development are more essential than technological difficulties. 

Furthermore, personality type analysis can aid managers in selecting the right combination of 

people to form an effective team (Gorla 2004). Myers (Myers. and Briggs 1987) studied the 

personality aspect and developed the Myers-Briggs Type Indicator (MBTI) that illustrates the 

impacts of personality characteristics on software teams. More information relevant to 

personality characteristics is discussed in the following section.      

 On the other hand, role theory is defined in various ways. Sarbin (Sarbin 1954) described 

the role theory as “an interdisciplinary theory in that its variables are drawn from studies of 

culture, society, and personality.” Biddle (Biddle 1979) defined the role theory as “behavior 

characteristics of one or more persons in a context.” Further, Biddle defined the role functions as 

a “behavioral repertoire characteristics of a person or position.” Roles can also be evaluated in 

terms of their consequences such as their “characteristic effects, or functions, within a societal 

system.” Biddle supports using personality characteristics or types in order to investigate 

different perspectives of roles.  
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2.3 Personality   

 

Software engineers may have the right technical skills to work on a software project, but do the 

team members have the right personality (Howard 2001)? The major cost item for software 

development projects is the poor staff selection, since people’s personalities have a substantial 

impact on improving the chance of a project’s success. People work in various ways, develop 

individual problem-solving habits, and have different understandings of the requirements of the 

tasks, dictated by their personality types. Furthermore, different mentalities analyze the problems 

in various manners (Howard 2001).  

 

Howard categorizes seven different work personalities (Howard 2001):  

 

1. Delivers: Those people focus on the activity and they are capable of producing a good 

product within the first trial. They work effectively in short-term tasks or rapid 

application development projects, as well as make good emergency technical or 

maintenance staff.  

2. Prototypers: Those people work best on projects where the requirements are not clear. 

They prefer to plan, build, and see something working and then revise it over time. 

3. Perfectors: Those people fit best on safety-critical applications where it is important to 

take details into consideration. They build module by module, piece by piece, and make 

sure that they are doing the right thing after completing each step, until the entire system 

is integrated successfully.  

4. Producers: Those people prefer to work in their own way and use new methods, 

techniques, and standards to produce programs and systems that operate without asking 

too many questions or getting directions from project managers.  

5. Fixers: Those people are familiar with the system they used to work on so they can 

make fast changes in hours or days that could take new developers weeks or months. 

They can meet customer requirements very quickly and do maintenance very efficiently.  

6. Finishers: Those people make sure to complete a project on time since they just focus 

on finishing their tasks. They follow whatever rules, procedures, and behaviors are 

necessary to finish and deliver the final product on time.   
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7. Non-Finishers: Those people tend to put things behind and always look for excuses, 

such as saying that the rules and regulations are the main cause for not completing their 

tasks. They pretend that they are progressing but in reality they are not.  

 

Software development projects should consist of a combination of people who are 

convergers as well as divergers in order to deliver the right system at the right time. For example, 

when a converger shows a sense of urgency, it may motivate a diverger to come up with a 

creative solution. The following table (table 2.1) shows the differences between convergers and 

divergers (Howard 2001).    

 

Table 2.1: The differences between Convergers and Divergers  

 

 

 

Convergers 

- Have scientific and engineering backgrounds 

- Good at design analysis 

- Good at following work plans and procedures 

- Focus on problems and quickly classify them  

- Good at applying tools and techniques to problem-solving  

- Prefer to come up with solutions as soon as possible 

- Able to redefine problems to be fitted within their techniques but 

sometimes lead to a complex solution 

 

 

 

Divergers 

- Less technical background 

- Good at creative thinking  

- Good at discovering new situations 

- Less happy following the rules and procedures 

- Prefer an unstructured approach to analyze their problems  

- Leave issues and problems to grow 

- Prefer to spend more time formulating the problem and try to find better 

solutions 

 

Other researchers have different categorizations for personality types such as Myers-

Briggs personality types (Lawrence 1994; Layman 2006) which discusses the differences 

between introverts (I) and extroverts (E), sensors (S) and intuitors (N), thinkers (T) and feelers 

(F), as well as judgers (J) and perceivers (P).     
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Belbin (Belbin 1981, 1996) also produces four types of personality which are: 

  

1. Stable extroverts: Those people are excellent in fulfilling duties, tasks, and promises and 

excel in their work, especially the jobs that require an individual to cooperate and 

communicate effectively with others in order to gain valuable information. Additionally, 

they do a good job in personnel management.      

2. Anxious extroverts: Those people are helpful when team members are supposed to work 

at very high speed and make progress under extreme pressure in order to get the job done 

as soon as possible. 

3. Stable introverts: Those people prefer working on an environment that consists of high-

quality relationships with a small number of individuals who need to work continuously 

with each other over a long period of time. 

4. Anxious introverts: Those people are creative, persist in working alone in long term 

projects by following their own directions and procedures, and have the ability to handle 

critical tasks and duties.    

 

Software teams often struggle with the differing personality characteristics of its 

individuals. More specifically, some individuals are extroverts and others are introverts. Some 

team members collect information intuitively and focus on facts more than on broad concepts. 

Others process such information linearly and gather all available details from that data. Some 

individuals have the ability to make decisions when they have a logical argument to depend on, 

while others prefer making decisions based on how they feel about a particular argument. Some 

practitioners prefer a detailed schedule with organized tasks to follow. Others prefer more open 

issues that are not suggested or planned. Some people do their tasks in advance in order to avoid 

the stress of reaching the deadlines, while others prefer to be in a rush and work at the last 

minute. This means that it is quite important to study the recognition of personality differences 

while structuring software teams in order to create effective ones (Pressman 2005).             
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2.4 Culture 

 

Cultural is a key consideration for this research study, since project managers today interact with 

team members who have different cultural perspectives. To this end, project managers must 

understand patterns of beliefs, values, and behaviors shared by project team members in order to 

effectively plan, communicate and control the team, handle risks, and make the right decisions.  

Culture is generally defined as “the arts, beliefs, customs, institutions, and all other 

products of human work and thought created by a people or group of people at a particular time.” 

This research focuses primarily on beliefs, customs, and institutions. Cultures are classified in 

various ways: some people compare Eastern to Western cultures while others study the cultural 

differences between countries, regions, states, cities, and towns. Other researchers break down 

culture into subcultures dealing with religious, racial, linguistics, and ethnic backgrounds 

(Sherriton 1997). The important issue is that project managers live and deal every day with 

different people from all over the world, which requires them to carefully understand how those 

people think and behave in order to effectively form and manage good teams.  

Krishna et al. (Krishna 2004) investigated cross-cultural issues in North America, 

Western Europe, Japan, and India. They found that societies tend to have different ways of 

working and communicating. For example, Indian software organizations have discovered that 

they need to communicate with American people and Japanese in different manners, since 

Americans tend toward extensive written arguments and explicit documentation and prefer to 

contact other parties using informal email or telephone. However, the Japanese prefer verbal 

communication, more negotiated arguments, less words, and more formal use of email and 

telephone. Furthermore, they observed that Indian programmers would prefer not to criticize in 

face-to-face meetings; instead, they tend to send their comments and opinions in email messages 

outside of the meeting time. On the other hand, British managers feel frustrated if someone has 

an idea or a suggestion and did not propose it right away during the meeting time. They found 

that Germans do not mind staying later at work, while Japanese do and try to avoid working 

overtime as much as they can, especially when they work outside of their own country.      

Setlock et al. (Setlock 2004) studied the cultural effects and variations between three 

groups: American-American (AA), Chinese-Chinese (CC), and American-Chinese (AC), and 

conducted useful evaluations based on two decision-making tasks, one face-to-face, and the other 
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using instant messaging. They noticed differences in conversational efficiency, conversational 

content, interaction quality, and persuasion, but not in performance. More specifically, AA 

groups were the most effective in the communications medium. However, the CC and AC groups 

were least effective in face-to-face and instant messaging. The authors observed that CC pairs 

have problems using a second language to perform their tasks, and always try to build a deeper 

cognitive agreement. AA and CC pairs analyze the problems in different ways. “Eastern 

managers sought more understanding of implicit meanings and multiple cues in decision-making 

tasks, while Western counterparts relied on readily accepted sources of information with explicit 

meanings.” It is also observed that CC groups tend to show more respect, avoid overt 

disagreements, ask for opinions, and use more politeness expressions than AA or AC groups. In 

addition, CC pairs were more persuaded by one another while Americans tend to have, to some 

extent, a lower level of persuasion. On the other hand, the researchers did not recognize any 

cultural variations in task performance between the three groups. 

Massey et al. (Massey 2001) discovered that Korean people prefer to work and complete 

tasks collaboratively with team members while Americans and British are more comfortable with 

“loose ties” among team members and the division of work. Asians and Middle Easterners tend 

to use high context communication in their social interaction while Americans prefer using low 

context communication. The authors noticed that Japanese always ask for details about plans and 

procedures and have a lower tolerance for uncertainty and vagueness, while Americans and 

British prefer fewer rules, less structure, and are more comfortable with vagueness. Furthermore, 

Kayan et al. (Kayan 2006) studied the cultural differences in the use of instant messaging in Asia 

and North America. They found that there are significant differences in communication between 

Western individuals, low-context cultures and Eastern collectivistic, high-context cultures.        

Cultural aspects are very important to be taken into consideration for this research study, 

since project managers today deal with team members who have different cultural perspectives. 

As indicated earlier, project managers should understand patterns of beliefs, values, and 

behaviors shared by project team members in order to effectively plan, communicate and control 

the team, handle risks, and make the right decisions. Furthermore, project managers can have a 

better understanding of how each individual could feel, think, and behave or react to a specific 

situation, as well as how they tend to exchange information, share ideas, and make successful 

changes. The cultural characteristics are discussed in more details in Chapter 4.  
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2.5 Studies on Belbin Model and Myers-Briggs Personality Types  

 

Many people have been interested in applying Belbin theory to software engineering projects. 

For example, Thomsett (Thomsett 1990) in 1990 implemented Belbin’s role model on software 

development projects. He performed a qualitative analysis by which he discovered that there is 

some sort of similarity between the functional roles in the structured open team and some of the 

roles from Belbin theory. These similarities did not occur by chance, since the team role is 

considered as a completion of the functional role. This means that any kind of similarity between 

the functional role and team role would suggest a recommendation of a team role for a particular 

functional role.  After two years, Yourdon (Yourdon 1992) supported the idea of using Belbin’s 

role theory in software development teams in order to build effective teamwork. Generally, most 

prior studies showed enough evidence toward building effective software teams for real world 

development projects, especially in terms of programming contest scenarios, but the results 

demonstrated only trivial achievements (Gifford 2003).       

After six years, Stevens and Henry (Henry 1998) started to investigate the quantitative 

relationship between Belbin’s model and software development teams, but they were focusing 

their attention on building software teams based on simple class projects. These projects were 

completed in less than 90 minutes, located in one place, and allowed students to share a single 

machine. Thus, the overall results indicate that there is a quantitative relationship between 

Belbin’s model and software development teams, but this does not completely reflect real world 

software projects. Following that, Gifford (Gifford 2003) studied the effect of Belbin roles on 

software development teams.     

Gorla (Gorla 2004) applied the Meyers-Briggs Personality Type Indicator (MBTI) on 

assembling software teams, by studying and exploring the relationship between the personality 

composition of teams and the entire teams’ performances. Peslak (Peslak 2006) also investigated 

the personality impact on IT team projects. Moreover, Bradley (Bradley 1997) explored the 

effect of personality type on team performance.  
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2.6 Software Productivity  

 

Since software productivity is the factor that this research is trying to improve by making better 

decisions regarding cultural factors on software teams, it is important to understand this concept. 

Software productivity is largely a function of process, technology, and people. The people factor 

is considered as a main productivity element when it comes to requirements specification and 

generation (Bohner 2009). Thus, the productivity increases when the requirements are elicited 

and validated correctly by the requirements engineers.   

Software productivity is also one of the most important aspects that software engineers 

take into consideration during the entire software development lifecycle (Scacchi 1995). 

Productivity is also defined as “the amount of output (what is produced) per unit of input used 

(Kitchenham 2004).” In software engineering, project managers seek to understand what 

influences and how to enhance software productivity, which in turn, increases the software 

quality and ensures delivering the software products on time and within budget.  

Software developers usually measure software products (e.g. documents, application-

domain knowledge, and function points), software production processes and structures (e.g. 

frequency of requirements changes, design complexity, design effort, testing effort, coding 

effort), as well as software production setting (e.g. programming language, application type, 

computing platforms, and team members’ skills). However, measuring software productivity is a 

difficult task due to the nature and complexity of the software products. Developers (project 

manager, analyst, programmer, and architect) are interested in measuring software productivity 

to develop more valuable products in less cost, minimize staff effort, and determine production 

constraints in an enhanced manner (Scacchi 1995). 

 

Software productivity can be improved in different ways (Scacchi 1995): 

 

1. Effective team management.  

2. Reducing development cycles. 

3. Reducing development cost.  

4. Eliminating the amount of rework. 

5. Building manageable and reliable products. 
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6. Reusing tested components and proven processes and products.  

 

Research studies (Scacchi 1995; Kitchenham 2004) demonstrated that software 

productivity is influenced by the development environment attributes, system product attributes, 

and project team members’ attributes. The software development environment attributes is 

responsible of providing computing resources, providing software engineering tools and 

techniques, and using suitable programming languages. The software system product attributes 

involve developing complexity systems (either small or large), providing stable requirements and 

design specifications, and requiring fewer limitations for validation of accuracy, and ease of 

changes. The project team members attributes requires a well organized, experienced staff that 

are willing to work closely as one team together and be able to produce and collect their own 

productivity data. Another study (Chiang 2004) illustrated that the people factor in software 

engineering development projects has an important impact on software productivity. In other 

words, effective software team communication and interaction lead to less rework which in turn, 

enhance the quality of the products and increase the productivity, while poor communication 

leads to costly rework.      
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Chapter 3 

 

Software Management and Requirements Engineering  

 

Software engineering as a discipline consists of many roles and responsibilities from a project 

team perspective. In this section, we examine the role of software project managers and the role 

of software requirements engineers, as a focus of this research.   

 

3.1 Project Manager    

 

While software project management differs from organization to organization, it largely consists 

of the planning, monitoring, and control of the individuals, process, and events that arise as 

software evolves from a preliminary concept to an operational deployment. At the beginning of 

each software project, the project manager often develops a business case with or for executive 

management, identifies the product requirements, acquires funding and management 

sponsorship, forms the team, develops estimates and a general project plan, and obtains other 

required resources (Wiegers 2005). Software managers are responsible to deliver a high quality 

software product on time and within budget. Therefore, project managers are responsible to 

recruit people and structure software teams, as well as choose an appropriate process for both of 

the team members and the product (Pressman 2005). Software project managers must allocate 

team members to roles, responsibilities, and tasks that balance the required time staff spend on 

working among themselves to maximize their efforts and activities towards high productivity. 

Therefore, managers should assess the personalities of the team members and try to make the 

best use of them within the project’s constraints by fitting them into their best positions (Howard 

2001).  

Project managers must also make plans by estimating effort and calendar time that are 

required to accomplish a series of work tasks for a particular project. The work tasks that should 

be accomplished by software managers are: defining work products, creating quality assurance 

checkpoints, and determining mechanisms to monitor and control the entire project plan. The 

plan involves definitions of the process and tasks to be conducted; the individuals who work on 

the project; and the mechanism for mitigating risks, controlling unexpected changes, and 
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assessing quality. In addition, software managers should keep in mind that software development 

depends on human activities; successful managers encourage comprehensive stakeholder 

communication early in the project evolution, handle the risks and propose proper solutions 

(Pressman 2005).  

More specifically, senior managers coordinate the interface between both the business 

specialists and software professionals. They determine the business issues that often have a 

significant effect on the project outcome. Project technical managers focus on planning, 

motivate, organize, and monitor the team members who work on producing the software 

products (Pressman 2005). Today’s project manager is required to manage people from multiple 

cultures. Their own values and perspectives may sometimes be at odds with those working on 

his/her team or with his/her customers. A model for software team management should 

accommodate these types of concerns. 

 

3.1.1 Characteristics of Effective Project Managers  

 

Characterizing software project managers is addressed widely both in industry and research 

publications. And as such, there are a number of varying opinions and camps that describe the 

capabilities of a software project manager. Edgemon (Edgemon 1995) suggests that effective 

project managers should emphasize four characteristics:  

 

1. Problem solving: The ability to determine the most relevant technical and organizational 

tasks to a particular project, discuss different possible solutions with team members, be 

flexible enough to listen to other solutions, make use of knowledge gained from previous 

projects, be flexible enough to make changes, and build an appropriate solution.    

2. Managerial identity: Having the confidence to control people and let them follow rules 

and procedures, as well as make critical actions when necessary.      

3. Achievement: Giving rewards for the accomplishments and productivity of project teams.     

4. Influence and team building: The ability to know people, to understand verbal and 

nonverbal signals, responds effectively to their concerns, and remain under control in 

highly stressful circumstances.     
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3.2 Software Requirements Engineer 

 

Requirements engineering is a key phase in software development life cycles since it identifies 

both functional and non-functional requirements, and provides both the architect and the 

software designer a complete and accurate specification (Pohl 1995) from which to develop a 

solution design. Requirements engineering consists of a set of tasks that aid software engineers 

to recognize the problem they will be solving, understand the business impact of the software, 

realize customer needs, and determine how end users will interact with the final product. 

Software requirements engineers communicate with the customer and other stakeholders, such as 

managers and end users, in order to understand the product scope and requirements. The 

requirement engineers are responsible for focusing on both customer needs and software product 

quality. Understanding the requirements of a problem is difficult, since end users do not have a 

good awareness of what functions and features their final system should provide. Also, 

requirements always change throughout the project, which makes it difficult to reengineer. 

Generally, Software engineers struggle with customers when trying to elicit their needs, and have 

trouble interpreting the information they receive. Thus, software requirements engineers should 

understand the customer needs in order to design and build the right computer program that 

solves their problems (Pressman 2005). Today’s software requirements engineer is required to 

deal with people from multiple cultures. Their own values/variables and perspectives may 

sometimes be at odds with those working on his/her team or with his/her customers. Therefore, a 

model for software team management should accommodate these types of concerns. 

Requirements engineering is “a software engineering action that begins during the 

communication activity and continuous into the modeling activity (Pressman 2005).” It 

constructs a bridge to design and implementation once business needs are specified, user 

scenarios are explained, functions and fearers are outlined, and project constraints are determined 

(Pressman 2005).  

 

3.2.1 Requirements Engineering Tasks                 

 

Requirements engineering supplies the suitable method for understanding customer wants, 

recognizing needs, evaluating feasibility, negotiating a logical solution, suggesting unambiguous 
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solutions, verifying and validating the specification, and managing the requirements as they are 

moved into an operational system (Thayer 1997). Roger Pressman outlines key requirements 

engineering tasks  as (Pressman 2005):    

 

1. Inception: The requirements engineer defines the scope and nature of the problem that 

needs to be solved. The requirements engineer starts asking the customer a number of 

questions in order to establish a basic understanding of the problem, people who will use 

the system, and the nature of the desired solution, and to develop an effective 

communication channel between both the customer and the developer. 

2. Elicitation: This task helps the customer defines what he wants. However, understanding 

clearly what the customer needs is hard for many reasons:  

a. Problem of scope: Customers may identify unnecessary technical details that 

could confuse the developers rather than making the overall objectives clear.   

b. Problems of understanding: Customers do not know exactly what they want; do 

not have enough knowledge about the domain; have weak understanding of the 

facilities and limitations of their computing environment; fail to include important 

information that they believe to be obvious; do not have good communication 

skills to explain their requirements; ask for requirements that are not testable or 

unclear or lead to confusion; and determine requirements that conflict with the 

needs of other customers.    

c. Problem of volatility: The degree to which requirements change over time.   

3. Elaboration: The requirements engineer is responsible for building up a refined technical 

model of software functions, features, and limitations based on the information that is 

gathered from the customer during inception and elicitation. The requirements engineer 

depends strongly on understanding the user scenarios that show how the end users will 

interact with the final system, identify classes and services, and produce UML diagrams. 

As a result of this phase, an analysis model is developed which outlines informational, 

fictional, and behavioral domain of the problem.   

4. Negotiation: The requirements engineer should negotiate with customers regarding 

limited business issues and conflicting requirements, asking all stakeholders to rank and 

prioritize requirements, and then discuss conflicts in precedence. Furthermore, the 
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requirements engineer should specify and analyze risks associated with each requirement 

and do a rough estimation for development efforts in order to evaluate the effect of each 

requirement on the project budget and delivery time. As a result of this phase, the 

requirements are filtered, reduced, combined, and modified in order to get the final pure 

version of the requirements.        

5. Specification: The requirements engineer is responsible for documenting the set of 

requirements using graphical models, formal mathematical models, a collection of 

scenarios, a prototype, or any mixture of these. The main purpose of documenting these 

requirements is to help developers have a better understanding of the function and 

performance of computer-based systems as well as the constraints.        

6. Validation: Requirements validation examines the specification accurately, developing a 

set of checklist questions in order to ensure quality and verify that all software 

requirements are clear, all errors are detected and eliminated, and make sure that work 

products conform to the project, product, and process standards. A formal technical 

review is conducted by a special team that includes customers, end users, and other 

stakeholders, who validate requirements and look for defects, ambiguous terms, missing 

information, and conflicting and complicated requirements. 

RE tasks like “elicitation, negotiation, validation, documentation, etc.” are important to 

this research since there is a great deal of communication and decision-making accomplished in 

these pivotal activities. They reflect “miscommunications, conflicts, reworks, and delays” in the 

research model presented in this dissertation. 
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Chapter 4 

 

Cultural Aspects  

 

4.1 Overview  

  

Project managers from many disciplines find themselves dealing with aspects of international 

management, interacting with foreign affiliates, traveling to different countries, and negotiating 

with various team members who grew up in different environments and cultures. With the global 

culture of software products, this is even more the case for software project managers. Sherriton 

asserts “Culture affects many aspects of our personal and professional life” (Sherriton 1997) 

such as the way we interact with people in our work situations and in the international settings in 

general. Therefore, software project managers should be mindful the international cultural 

environment and its influence on the team members’ roles. In general, each country has its own 

political and economic agenda, technological status and development level, regulatory 

environment, comparative and competitive advantages, and cultural norms and values. Thus, the 

task of software project managers is becoming more difficult as they are responsible not only for 

assembling teams based on their skills, experience, and knowledge, but also to analyze the new 

environment that consists of people from different cultures. Like managers of other disciplines, 

software project managers must be able to develop suitable strategies and procedures to 

effectively plan, organize, lead, monitor, and control individuals according to their local 

regulations and expectations, skills and capabilities, social interaction, norms and values, and 

ethical behaviors (Deresky 2007).  

 Many researchers have explored factors that consistently lead to effective cross-cultural 

management. They observed that there are some differences and similarities between the various 

cultures’ managerial skills that led the teams to succeed, but they have not determined a general 

set of management behaviors. Further, they noticed that every country or every culture has its 

own common factors, personalities, values, and behaviors that contribute to producing high 

quality results. Therefore, researchers currently focus on developing theories of social behavior 

in the working environments of various cultures in order to enable managers practically and 

effectively deal with other team members’ cultures (Deresky 2007).   
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 This chapter examines culture as a relevant aspect of managing software projects, 

provides a conceptual framework that helps software project managers to reason about related 

cultural variables, and outlines cultural profiles for team members from different countries.       

 

4.2 The Role of Culture in Team Management   

  

Understanding the nature, dimensions, and variables of a particular culture helps project 

managers recognize the perspective of team members who come from different societies. Several 

studies indicate that team members’ lack of cultural awareness costs organizations money and 

requires extra management effort (Clark 1990; Simon 1990). Studying the effects of cultural 

variables and dimensions on teamwork enables managers to create suitable policies and 

procedures, identify valuable plans, and organize, lead, and control a specific team based on a 

particular cultural setting. Software project managers should understand and appreciate cultural 

diversity in their efforts to assemble useful teams. In general, teams which involve people from 

various cultures increase the probability of having large or small differences in the behavior and 

attitude of members, since every culture has its own communication styles, values, standards, 

and expectations (Clark 1990).  

Table 4.1 summarizes some key results from national, societal, and cultural variables, as 

well as other issues such as attitudes and individual behavior. Both the national and societal 

variables provide the development framework and the perpetuation of cultural variables. These 

cultural variables identify fundamental attitudes toward work, time, materialism, individualism, 

and change. The attitudes, in turn, influence a team member’s motivation, expectations, 

commitments, and ethics with respect to their teamwork relationships. This could finally affect 

the possible outcomes from every team member (Deresky 2007).     
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Table 4.1: Environmental Variables Affecting Team Management  

National variables Economic System, Legal System, Political System, Physical Situation, 

Technological, Know-how 

Societal Variables Religion, Education, Language 

Cultural Variables Values, Norms, Beliefs  

Attitudes Work, Time, Materialism, Individualism, Change  

Individual and 

Group Employee Job 

Behavior  

 

Motivation, Productivity, Commitment, Ethics  

 

 The impact of culture on particular management functions is clearly observed when 

comparing U.S. values and systems with other societies’ norms and values. American managers 

make plans and schedules, develop activities, and meet their deadlines based on people’s beliefs 

and abilities that have the greatest impact on the future. However, managers from predominantly 

Islamic nations might believe that events could occur based not only on successful planning, but 

also on the will of God.  Another study shows that a number of Arab oil workers who got their 

training in Texas, observed that the American teaching style is impersonal, something opposite 

to their teaching method which is easily influenced by personal feelings (Harris 1991).   

Cultures also show the potential to adapt to various constraints or situations that may 

confront their culture. For example, many Japanese employees at a U.S. manufacturing plant 

learned how to communicate and interrupt conversations when there was a serious problem, 

something different from Japanese culture, since they were not used to arguing while other 

people were still talking (Harris 1991). 

 

4.2.1 Cultural Variables and Values  

  

With the world’s various cultures and subcultures, software project managers should understand 

the particular nature of a certain people by building a cultural profile for each region or country 

of the members represented on the team. To support this, there are eight universal cultural 

variables identified and categorized based on the overall character of a specific group. The first 

category is “Kinship,” which is defined as the system that is adopted by a certain society to direct 

family relationships. For example, the Kinship system in the United States is represented by 
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single-parent families or the nuclear family, contrary to Eastern nations, since their system 

consists of an extend families with many individuals from various generations. The second 

aspect is “Education” which defines the level of education, training programs, or the degree that 

an individual should gain in order to be accepted and recruited in an organization for a particular 

country (Harris 1991).  

The third category is “Economy” which describes the effect of economic system on 

people in a particular society in terms of production and distribution. The fourth concept is 

“Politics” which explains the degree of flexibility and freedom from government, and the degree 

to which each government imposes constraints and regulations on an organization (Harris 1991).  

The fifth category is “Religion,” which defines the spiritual beliefs of a society and the 

base that underlies the moral and economic norms. For example, the impact of religion in the 

workplace in the U.S. is limited since the belief is largely in hard work and a strong work ethic. 

However, Hindus and Muslims believe in the concept of destiny; Muslims in particular always 

invoke the phrase “God willing” in making their decisions. In Western countries, some religious 

organizations such as the Roman Catholic Church play a major cultural role in terms of moral 

and political issues (Harris 1991).  

The sixth aspect is “Associations,” which describes the societies that come up with their 

own system of rules based on religious, social, professional, and trade relationships. The seventh 

category is “Health,” which identifies the role of health in increasing the organizations’ 

productivity and performance by taking care of its individuals (Harris 1991).  

The last aspect is “Recreation” which describes the way that people in an organization 

use their leisure time, and how this could affect their behaviors and attitudes towards their jobs 

(Deresky 2007). For example, in the U.S. culture, it is largely thought that 2 weeks vacation is 

acceptable. However, in most European cultures there is an expectation of a much longer 

“holiday. 

Values specify how people would appropriately respond in any given situation, based on 

their societies’ ideas about what is good or bad, and what is right or wrong. Deresky proposes 

four value dimensions: power distance, uncertainty avoidance, individualism, and masculinity. 

The power distance is defined as the level of acceptance by any society of distributing non-

identical power in organizations. For example some countries display a high level of power 

distance, such as Malaysia and Mexico. Others, such as Austria and Israel, display low power 
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distance; in these, most individuals have equal power, possibly resulting in more harmony and 

collaboration (Hofstede 1983; Ronen 1985).   

The uncertainty avoidance describes the level where people in a society feel threatened 

by unclear circumstances. For example, Japan and Greece have strict rules and procedures that 

provide more security and career stability. Managers in those countries tend not to take high 

risks; the employees are more patient and have a strong sense of nationalism. On the other hand, 

countries such as United States, United Kingdom, and Denmark prefer to follow less structured 

or less formal activities and are willing to take more risks (Hofstede 1983; Ronen 1985).  

Individualism refers to the tendency of people only to look at themselves and their 

families without paying attention to their society’s needs. For example, people in Singapore and 

Korea have strong social frameworks as well as an emotional sense of belonging to the 

organization. However, democracy, along with individual programs, plans, and achievements, 

are highly encouraged in the Unites States and Australia, for example (Hofstede 1983; Ronen 

1985).  

The term masculinity describes “the degree of traditionally “masculine” values: 

assertiveness, materialism, and a lack of concern for others that prevail in a society.” For 

example, Japan and Arab countries are highly masculine societies; women are mainly 

responsible for staying home and raising a family. However, women in Swaziland participate in 

high-level jobs. The United States lies in the middle since American women are encouraged to 

work as well as take care of their children (Hofstede 1983; Ronen 1985).     

Nath and Sadhu (Nath 1988) provide a summary of cultural dimensions based on 

geographical region. North Americans score high in individualism, low in power distance, 

medium in uncertainty avoidance, and high on masculine. Japanese score high in collectivism, 

medium in power distance, high in uncertainty avoidance, and equally in masculine and 

feminine.  Europeans score equally in individualism and collectivism, medium in power distance 

and uncertainty avoidance, and equally in masculine and feminine. Chinese score high in 

collectivism, low in power distance and uncertainty avoidance, and equally in masculine and 

feminine. Africans score high in collectivism, high in power distance and uncertainty avoidance, 

and high in feminine. Latin Americans score high in collectivism, high in power distance and 

uncertainty avoidance, and high in masculine. However, there is some sort of flexibility in 
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Europe; some countries have high power distance and uncertainty avoidance such as Latin 

Europe while others have low power distance and uncertainty avoidance such as Anglo Europe.  

 

4.2.2 Critical Operational Value Differences  

 

Operational value differences have a substantial effect on an individual’s attitudes and behaviors, 

and indicate the way that people react to various circumstances. Time is one of the most 

important values in the world, especially for Americans since they are used to saving, 

scheduling, and spending it with a high level of accuracy. Americans believe that time is money: 

deadlines and schedules must be met successfully. However, people in Arab countries or in Latin 

America always translate the time concept as an indefinite time in the near future: for example, 

they are not more specific than saying “tomorrow,” for example. Arabs believe that important 

things must take a lot of time to accomplish, therefore, they only rush on tasks that do not need a 

lot of work or respect (Deresky 2007).  

The second essential value is the change concept: Western countries generally believe 

that a person can get some control over the future and might be able to manipulate events, while 

Arab regions believe in destiny and that God is the only one who has external control over the 

future. Chinese people respect their traditions; changing their lives or at least modifying some of 

their concepts is not easy at all. Furthermore, Americans use natural resources more than any 

other people in the world. For example, Indians and Koreans consider nature to be part of their 

religious beliefs. In general, Americans prefer to work independently, appreciating individual 

accomplishments, promotions, and wealth rather than any group objectives. However, the 

Chinese enjoy creating a social life and a collaborative work environment (Deresky 2007).                  

 

4.2.3 Cultural Profiles   

 

In this subsection, profiles of American, Japanese, German, and Korean cultures are presented to 

understand general cultural values and variables of North American, European, and Asian. These 

are included here because they most likely present the majority of people working in software 

industries. However, cultural profiles of other regions and countries in particular are also 
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important in software development and will be discussed later in this chapter such as the profiles 

of Arab countries, Middle Eastern, Indian, Chinese, Latin American, etc.   

 

4.2.3.1 America  

 

Americans think that they can achieve anything with enough time, technology, and money. They 

enjoy working in an organization that is organized and secure, with everything in the right place. 

Americans fought a revolution and wars to keep their concept of democracy; they therefore feel 

annoyed or angry at undesirable control from their government. Generally, they believe in that 

all people are created equal; however, not everyone is able to accept that ideal. They also believe 

that they can create the future they desire with the help of their aspirations and motivations. 

Furthermore, Americans have a strong work ethic, spend their time effectively, accomplish tasks, 

and always search for new technologies and methodologies. Americans do not like the traditional 

privileges of royalty and class stratification. They are informal in dress and greetings, but they 

usually avoid embracing in public. In addition, Americans are oriented in teamwork and a social 

environment since they look to successfully accomplish tasks. Traditional American values 

consist of “family loyalty, respect for all ages, marriage and the nuclear family, patriotism, 

material acquisition, forthrightness, and the like.” Moreover, Americans like to share with 

people, help refugees, participate in aid programs, and assist neighbors when needed (Deresky 

2007).   

   

4.2.3.2 Japan  

 

The major principles of Japanese life are peace and harmony. They gain their values from the 

Shinto religion, which concentrates on spiritual and physical harmony. They believe that 

confidence, faith, and honor are essential factors for building effective relationships. Japan 

displays a high level of power distance, uncertainty avoidance, masculinity, and pragmatism as 

well as loyalty and empathy. They prefer to work in an organization that is much similar to a 

family system including a strong manager, powerful working environment, a seniority system 

that ranks people according to their services, and a system that regularly monitors individuals. 

The Japanese are willing to cooperate and share information with their groups. They enjoy 
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looking for solutions, solving problems, making critical decisions, and are able to create a long-

term vision. The Japanese grow up learning how to resolve conflicts in order to achieve tasks, 

and to avoid the shame of not accomplishing their duties. Generally, Japanese rank high on 

collectivism and feel comfortable with the hierarchy system (Deresky 2007).               

 

4.2.3.3 Germany  

 

Germany displays a high level of uncertainty avoidance and masculinity, but has a low level of 

power distance. Germans rank high on individualism; however, their behaviors and attitudes 

appear to be less individualistic than those of Americans. Therefore, Germans enjoy being 

around familiar people in different circumstances. They seem to like rules, and respect what is 

allowed and what is prohibited, perhaps because many of them are Catholics or Protestants. 

Furthermore, Germans know how to make best use of their time to complete their work, but also 

to have fun. They tend to show a great deal of confidence in their work environment, but without 

aggression. They follow the hierarchy system and make decisions after getting official approval 

from the department head. They also prefer the closed-door policy, more personal space during 

conversations, and privacy in aural distance. In general, Germans are conservative, appreciating 

privacy, politeness, and formality. Moreover, Germans require detailed information before and 

during discussions in order to effectively negotiate. They make sure that their speech is 

controlled; not wordy but hitting the main point, since Germany is considered as a low-context 

society where communication is limited (Gannon 1994). 

 

 4.2.3.4 Korea  

 

Koreans score high on collectivism, pragmatism, and uncertainty avoidance, but rank low on 

masculinity and average on power distance. Koreans focus on their traditional teaching styles, 

which rely on the concepts of spiritualism and collectivism. Moreover, they respect family 

authority, formality, and class differences. They are hard workers, friendly, very hospitable, and 

demonstrative, but also quite aggressive. They believe that family and personal relationships are 

important. Therefore, they enjoy establishing strong relationships with others and care about 
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gaining social and professional reputations. On the other hand, they like to work cooperatively 

with other colleagues but do not prefer to participate in management (Deresky 2007).    

 

4.2.3.5 Key Observations from Profiles 

 

It is important to recognize that the patterns described above or generalizations of cultural norms 

and must be considered in the light of individual tendencies that may be reflected in personality 

traits or preferences. The key observation from the above profiles is that people are different and 

they have different attitudes and features since they belong to different cultures. In particular, 

they have various perspectives regarding technology, time, and money. Some of them use their 

time accomplishing tasks and always look for new technologies. Others enjoy communicating 

with people to explain problems and resolve conflicts. On the other hand, some people do not 

prefer to participate in management while others strongly go for it.  

 

4.3 The Cross-Cultural Communication Environment  

  

Communication is one of the most important factors in cross-cultural management, since it is the 

core of motivation, leadership, group interactions discussions, and negotiation. Therefore, 

software project managers should understand the relationship between culture and 

communication in order to be able to effectively write, talk, and listen across cultural boundaries. 

A software project manager’s ability to communicate successfully with various cultures often 

contributes to producing high quality products. In general, communication explains the process 

by which people share meanings, by exchanging messages via media using words, behavior, 

attitude, or even physical objects. Software project managers communicate and interact as a way 

of coordinating activities, distributing information and ideas, motivating individuals, as well as 

negotiating future actions. The communication process in software projects can be quite 

complex, since people understand messages and interpret them according to their own 

expectations and perceptions of reality as well as their values, norms, and attitudes (Sahay 2003). 

Deresky outlines seven cultural variables that might independently influence the 

communication process: attitudes, social organization, thought patterns, roles, language (spoken 
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or written), nonverbal communication, and time. They are discussed here to give an appreciation 

for the complexities that can arise in software projects. 

 

1. Attitudes: This variable determines the way people think, feel, behave and interpret 

messages from others. The problem occurs when an individual assumes that every single 

person in the society has similar features, behaviors, and traits. This could lead to a 

critical confusion and create a big misunderstanding in cross-cultural communication. 

This also could cause a big conflict and critical delay when the requirements engineer 

proposes the customer needs in way that could be understood differently by the software 

architect and designer.    

2. Social Organization: This variable describes the way that values, methods, and priorities 

of a particular social organization could affect people’s behaviors. Generally, these 

organizations are established according to a specific nation, government, community, 

tribe, or religious group.  

3. Thought Patterns: This variable determines the influence of variations in the logical 

progression of reasoning between the different cultures. That is, people have different 

reasoning processes and software project managers should be aware of that.   

4. Roles: This variable specifies the different ways in which people recognize the role of 

managers. In other words, some cultures assume that managers are the only ones who 

make decisions and assign responsibilities. Therefore, software project managers should 

be aware of that since the cultural profile of Japanese, for example, shows that they prefer 

to follow their family system that has a strong manager in which, this could delay the 

process of making their design decisions.   

5. Language: This variable is one of the most important factors that could affect the 

communication process, not only because it might cause problems for people who belong 

to various cultures, but also for individuals who belong to the same culture or country. 

The problem occurs when someone have difficulty expressing his/her feelings, is unable 

to speak the local language fluently, is unable to translate idioms, and misunderstands 

specific body language or symbol. For example, more than 800 languages are spoken in 

Africa; each one has its own structure and terminologies. Moreover, more than 14 official 

and many unofficial languages are used in India. Thus, software managers should 
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understand this critical issue since most software project teams consists of people from 

the entire world.   

6. Nonverbal communication (body language): This variable describes the behavior that 

causes interaction and communication but without words. People prefer to see more than 

hear since “a picture is worth a thousand words.” Nonverbal communication can be 

classified into four categories as follow: 

a. Kinesics behavior: Body movements such as postures, gestures, facial 

expressions, and eye contact.   

b. Proxemics: Describes the impact of the nearness level and space on 

communication (both personal and work space).    

c. Paralanguage: “Refers to how something is said rather than the content – the rate 

of speech, the tone and inflection of voice, other noises, laughing, or yawning.”  

d. Object language: Also called material culture, determines how people 

communicate through material artifacts.       

7. Time: This variable identifies the different way that people treat and use time. For 

example, time for Middle Easterners is controlled by the will of God. However, time for 

Americans and Germans means a lot and they deal with it as something to be spent 

accurately, saved, or even wasted properly. They experience time linearly with a past, 

present, and future. This provides an indication that Americans and Germans can handle 

the job of a software project manager in order to deliver the final product on time.    

 

Each of these plays a role in the way people from different cultures view communications. These 

are expressed in the research model presented in this dissertation.  

Cultures have different levels of contexts: some cultures are considered as high-context 

cultures such as Asian, Middle Eastern, African, and Mediterranean cultures, while others 

considered as low-context cultures such as German, Swiss, and North American cultures. The 

problem occurs and a conflict arises when high context people communicate with low context 

people, because feelings and ideas are not clearly expressed by high context people, which 

makes it more complicated for low context people to understand and interpret. In contrast, low 

context people express their feelings and ideas in a few meaningful words that directly hit the 

main point. In general, the following countries are ordered from high to low context: Japan, 
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Middle East, Latin America, Africa, Mediterranean, England, France, North America, 

Scandinavia, Germany, and Switzerland (Deresky 2007). In general, a requirements engineer 

who belongs to a high context culture may produce detailed requirements specification document 

that makes it clear and easy for the designer to understand. However, a software project manager 

who belongs to a low context culture would explain that main objective of the work directly 

without confusing the team members and give them the opportunity to effectively brainstorm.         

 

4.3.1 Communication in South Korea 

 

The communication process in South Korea is deeply affected by cultural characteristics. 

“Saving face” is one of the most important aspects of South Koreans’ communication; they 

believe that interactions result from building a good image of themselves. Therefore, they are 

usually aware of losing their good reputation in order to avoid harming their relationships. They 

also make sure not to upset an individual’s feelings or bother his/her mood. Koreans prefer the 

hierarchy system in which people communicate and are coordinated according to their rank and 

class. However, each individual should be respected in both communications and interpersonal 

relationships. In other words, they follow a protocol that requires people to politely use rituals of 

introductions, bowing, and praise when meeting each other. Generally, the communication 

method is South Korea is structured as well as “vertical, top-down, and highly implicit.” South 

Koreans have the ability to read someone’s face and have enough experience to react to both 

verbal and nonverbal signals. Therefore, foreign software project team members should be 

careful while communicating with Koreans because they may incorrectly interpret nonverbal 

cues, potentially destroying the relationship. Korean culture teaches people how to be social, 

guess what others are thinking, listen carefully to conversations, and understand them using eye 

contact.  This means that Koreans are patient and could handle the job of a requirements 

engineer while communicating with the customers to understand their needs carefully. On the 

other hand, Koreans prefer to be silent, listening more than talking. Moreover, they speak loudly 

when they want to point out something important. They also feel much more comfortable using a 

very small amount of personal space in their daily communications and interactions (Suh 1972).            
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4.3.2 Communication in Arab Countries 

 

Arabs are frequently enthusiastic, warm, sensitive, and emotional. The Arabic language consists 

of many expressive words, exaggerated terms, and a lot of adjectives. However, “What is said is 

often not as important as how it is said, regardless of the content.” For example, Arabs tend to 

speak loudly in dramatic situations or when they criticize someone. In general, Middle Eastern 

culture depends strongly on religion, honor, loyalty, friendship, and traditional hospitality. Social 

relationships between families and friends have a strong impact on business issues. Arabs create 

business with people, not organizations; they make commitments to individuals, not to contracts. 

They often solve critical problems with a simple phone call to a close friend or a family member. 

They often believe that relationships never end, and they understand that give and take is 

important in growing strong relationships (Axtell 1985).  

Arabs are hospitable; it’s a part of their culture to provide refreshments and beverages to 

others, talk about social life and suddenly rush into work discussions without giving any 

introduction. They tend to be slightly introverted until a relationship is completely built; that 

might take a long time. Arabs often use the expression of “tomorrow if God wills” when 

preparing plans and procedures. In addition, Arabs start their communications with small talk, 

discuss business for a moment, and then chat about general issues before getting to the main 

point of the talk (Axtell 1985). Therefore, Arabs could handle the job of requirements engineer 

and software architect and designer since they enjoy communicating with others and know how 

to attract people into conversations and that helps understanding the software conflicts. 

Furthermore, they present their ideas in details that could help the software designers understand 

the entire system easily.    

 

4.3.3 Communication in Japan and United States  

 

Communication between Japanese and American people is a good case in point for examining 

communication in software project teams. These two cultures differ significantly in their style of 

communicating. For example, Japanese use indirect verbal and nonverbal communication while 

Americans are more direct. Japanese make decision in private while Americans frequently make 

it in public. Japanese negotiators make their decisions for the long term while Americans prefer 
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to negotiate in a short term. Moreover, Japanese combine business with social communication 

while Americans tend to separate the business from the social aspects (Goldman 1994).  

The differences between Japanese and American communication styles underline a key 

reason why a model is needed that incorporates culture into the team configuration process for 

software project managers. In other words, software projects today consists of many people from 

the entire world in which, understanding their communication styles would help software 

managers resolve conflicts and manage risks quickly to avoid delays and deliver the final product 

on time and within budget. For example, a software project manager should understand that 

Japanese have good ideas and decisions but may not propose it in public in which, he/she should 

expect that these valuable thoughts will be delivered soon in private or via email messages.   

 

4.4 The Cross-Cultural Negotiation  

  

Negotiation is an important process that is considered as a middleware between planning and 

implementation. It describes the process of discussion between two or more individuals as a 

purpose of reaching a mutually acceptable agreement. Thus, the capability to conduct a useful 

and successful negotiation with businesspeople all over the world would result in keeping 

business, preserving relationships with alliances, avoiding confusion and delays, and making 

effective agreements and decisions. Therefore, software project managers should have the ability 

to understand the various cultures of practitioners in order to successfully negotiate solid 

agreements and plans. Cultural differences cause critical difficulties in the negotiation process 

since every country or culture has its own way of negotiation. Essential variations between 

cultures in the negotiation process involve the quantity and kind of preparation for a negotiation, 

the comparative emphasis on responsibilities versus interpersonal relationships, the dependence 

on general principles and standards rather than particular aspects, and the number of parties and 

their effect on the negotiation process. This means that project managers should be familiar with 

various cultural backgrounds and their negotiation tactics and procedures in order to effectively 

control, make progress on, and achieve an organization’s objectives. In general, recognizing the 

differences between various cultures’ negotiation styles is not an easy task, since every culture 

has its own values, lifestyles, expectations, methods to formal procedures, and techniques for 

solving problems (Harris 1991).  
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 Culture plays a vital role in negotiation, where each culture shapes the way that diplomats 

view the negotiation process itself (Hopmann 1996). Therefore, understanding the relationship 

between culture and negotiation, and identifying the impact of cultural aspects on the negotiation 

process results in understanding the behaviors of individuals in global management. More 

specifically, the values, norms, roles, and variables of every culture determine how people 

interact, communicate, negotiate, handle risks, manage conflicts, and solve problems (Garcha 

2007).  

  

4.4.1 Negotiation Styles  

 

This subsection discusses the different negotiation styles of several countries to understand the 

impact on software project managers who organize software project teams with heterogeneous 

cultures involved. The negotiation process consists of five phases: preparation, relationship 

building, the exchange of task-related information, persuasion, and concessions and agreements. 

Thus, software project managers should understand the cultural variations in negotiating styles 

by comparing countries’ cultural profiles. The profile includes the value system of a particular 

country, attitudes, norms, and behaviors (Deresky 2007).  

 

4.4.1.1 America 

 

American negotiators tend to know how to bargain, stand on a solid base when they begin 

negotiations, do not make concessions before something logically happens, and “keep their cards 

close to their chest.” Moreover, Americans tend not to refuse compromises when the end of their 

negotiations results in deadlock. They also set up general standards and hand over the detail 

work to associates, and try to keep many options open to ensure a flexible negotiation. 

Americans tend to work in good faith, respect the other side, try to present their opinions clearly, 

and know how to control the negotiation process in an effective manner. Furthermore, 

Americans explain their approaches briefly and directly, taking the value of time into 

consideration, and try to hide their position as long as possible to let the other side reveal their 

position. Additionally, they tend to make sure to allow other negotiators to move forward first in 

order to gain a comparative advantage (Deresky 2007). 
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4.4.1.2 India 

 

Indian negotiators tend to be tenacious, patient, and persistent; they often follow Gandhi’s 

principles, which “combine strength with the love of truth.” In other words, they try to negotiate 

with opponents based on right reasons. Indians tend not to be afraid of speaking loudly, have the 

ability to control themselves, and try to find solutions that make everybody happy. Moreover, 

they respect other negotiators by being patient and not hurting their feelings; they avoid using 

violence or insults. In addition, they are flexible, changing their minds easily, but they take 

unpredictable risks more seriously. They can also effectively move their attention from small 

details to the larger picture. They are humble, trust other negotiators, use silence, and are able to 

withdraw at any time. Furthermore, Indians tend to be self-sufficient, demonstrate their inner 

resources and strengths, and appeal to the other side’s spiritual identity. They do not keep 

secrets, try to learn from other negotiators, and prefer to trust their ideas and beliefs more than 

logical reasoning (Deresky 2007). 

 

4.4.1.3 Arabs 

 

Arab negotiators tend to follow Islamic customs: they often show respect, honor, and dignity to 

the other side. Because of these characteristics, Arabs are often respected and trusted by people 

from all nations. They avoid direct disagreements between negotiators, do not let them show 

weakness or admit defeat in critical situations, and use their prestige to encourage others to listen 

to them carefully. Moreover, Arabs are creative and endeavor to find a general solution that all 

parties can agree on, appreciate the different parties’ circumstances, and have the ability to resist 

many kinds of stress or pressure during the negotiation process. They also persuade other 

negotiators to change their minds using references to people who are highly respected, they are 

able to keep secrets, and can usually control their anger and emotion. Additionally, Arab 

negotiators tend to use conferences as a mediating diplomacy, are able to deal with the Arab 

tendency to disregard time, and recognize the influence of Islam on the other negotiators who 

believe that they hold the truth, follow the right path, and will win based on justice (Deresky 

2007).  
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4.4.1.4 Sweden 

 

Swedish negotiators tend to be quiet, remarkably polite, punctual, and have thoughtful ideas and 

opinions. They are straightforward, and show a strong desire or willingness to produce high 

quality products. Swedish negotiators also tend to have the ability to control their feelings, 

emotions, and anger in sensitive situations. However, they can be perceived as conceited, and 

perfectionist—they are satisfied with no less than perfection. Additionally, they are very private 

and try to avoid face-to-face confrontations (Deresky 2007).  

 

4.4.1.5 Italy 

 

Italian negotiators tend to have “a sense of drama in which acting is the main part of the culture.” 

They are often direct and do not conceal their emotions, know how to read facial expressions and 

gestures, and tend not to trust easily. Moreover, they tend to make decisions based on the first 

impressions of the other negotiators and are often have a sense of history. Italian negotiators 

often prefer working individually more than in teams, are constantly willing to help, but seldom 

hold certain suggestions. Furthermore, they often know how to come up with new strategies and 

solutions, may be critical of other negotiators’ ideas, and can include others in complex 

negotiations. Italians often “handle confrontations of power with subtlety and tact, flair of 

intrigue, and know how to use flattery (Deresky 2007).”      

 

4.4.1.6 China 

                                                 

The Chinese are “the toughest negotiators in the world (Deresky 2007)”; they put much greater 

weight on respect, friendship, and reputation than Americans. They often require more details 

about product features in order to decide whether they accept or refuse a deal. Chinese 

negotiators spend a lot of time coming to an agreement. The typical negotiation style in China 

has little authority, opposite to Americans who have authority and want to conduct a deal. The 

main objectives of Chinese negotiators are often treated within the framework of state planning 

and political standards. The negotiation process in China is influenced by three cultural values: 
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“their ingrained politeness and emotional restraint, their emphasis on social obligations, and their 

belief in the interconnection of work, family, and friendship (Deresky 2007).” Therefore, 

negotiation or persuasion in China can be quite complicated and difficult. Chinese negotiators 

tend to withdraw from a negotiation in order to avoid opening conflicts. They feel much 

comfortable negotiating with familiar and trusted individuals, and make deals easily with people 

with whom they have strong relationships. Yet, they seldom make final agreements until 

negotiations are finished (Deresky 2007).   

 

4.4.1.7 Differences between North American, Japanese, and Latin America 

 

Software project teams involve people from different cultures who have various negotiation 

styles. Therefore, understanding these styles would help software managers control the project 

and mitigate risks effectively. Generally, Japanese hide their emotions, not argumentative, and 

sometimes affected by their social relations as well as other interests. Moreover, Japanese prefer 

accurate and valid results to make their decisions.  North Americans deal straightforwardly with 

situations, make decisions based on a cost-benefit basis, argumentative, and good at resolving 

conflicts while negotiating. Latin Americans are more social in which they believe that what is 

good for a group is good for an individual, argumentative, but have a strong loyalty to a family 

(Casse 1982). 

Based on the information above and from the software management perspective, you can 

see that Japanese should have a valid and accurate requirements specification document in order 

to negotiate and make their design decisions. However, their design decisions could be 

influenced by their personal interests in which, a project manager should be aware of that. North 

Americans are direct and deal straightforward with people in which, they can handle the job of a 

team leader negotiating directly with individuals without wasting time hiding their emotions. 

Generally, every culture has its own positive and negative aspects, which require a software 

project manager understand how to make the best use of every positive feature.           
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4.4.1.8 Differences between North Americans, Arabs, and Russians    

 

North Americans rely on logic and objective facts, good at establishing relationships, and 

respect deadlines. Arabs are emotional, follow their subjective feelings, but establish social 

relationships in long terms. Russians assert ideals, make small concessions, but ignore deadlines 

(Glenn 1984). 

 

Understanding the different negotiation styles between cultures would help software 

managers control the project and handle risks. North American can effectively handle the job of 

a project manager who can deliver the final software product on time. However, Russians ignore 

deadlines, which might strongly delay the project and increase the risks. 

   

4.5 Cross-Cultural Decision-Making   

  

The manner and the speed in which decisions are made have a substantial influence on the 

negotiation process. Decision-making is a part of the managers’ and team leaders’ everyday 

routine; decision-making needs to be performed properly, since this activity could require a lot of 

time and effort if not managed properly. Therefore, managers should understand the impact of 

cultural differences on decision-making processes and approaches (Fisher 1980).  

The decision-making process consists of the following phases: definition of the problem, 

collection and analysis of data, determining alternative solutions, deciding the best solution, and 

making the right decision. What varies the cultural impact from one country to another is 

whether a particular culture follows an objective approach or a subjective approach. Western 

managers interpret a situation and propose alternative solutions based on objective information. 

However, Latin Americans are more subjective; they make decisions based on their emotions 

and feelings (Fisher 1980).  

Another important cultural variable that could affect the decision-making procedure is the 

risk tolerance of individuals making the decision. Generally, American managers have the 

highest tolerance for risk. Many studies illustrate that individuals from Japan and Netherlands 

have a higher tolerance for risk than individuals from Germany, Belgium, and Austria (England 

1978; Fisher 1980). Another essential variable in the decision-making procedure is the 
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manager’s awareness of the locus of control over outcomes. In other words, some managers 

believe that they can control and make effective decisions that could change or affect the future 

while others believe that controlling the future is not reachable and is only in the hands of God, 

fate, or nature. Some American managers believe robustly in self-determination; they identify 

problematic circumstances in a way that they can control and make useful changes while others 

do not. On the other hand, managers from Indonesia and Malaysia always feel that they do not 

have enough capability to influence the future (England 1978).  

One more thing that could affect the deliberation of alternative solutions, considered as 

an important variable, is managers’ feelings towards choosing well-known solutions or trying to 

find new ones. European managers make decisions based on previous experiences and 

emphasize quality. However, Americans “are more future oriented” and always try to explore 

new ideas and solutions (England 1978). 

“The relative level of utilitarianism versus moral idealism in any society affects its 

overall approach to problem (Deresky 2007).” In general, utilitarianism strongly influences 

decision-making behavior in Western countries. Canadian managers are significantly more 

utilitarian than Chinese leaders, who move toward problems from a viewpoint of moral idealism. 

More specifically, the Chinese think about the problem, possible alternatives and solutions, from 

a long-term and social perspective rather than from a personal perspective (Deresky 2007).  

Another important issue that could also affect the process of decision-making is that of 

autocratic versus participative leadership. In other words, this tendency determines the people 

who have permission and authorization to make decisions. For example, Germany, Turkey, 

China, and India follow the hierarchical system in which the authorization for action has to be 

passed upward to the department head or top management before making final decisions. 

However, the system of authorization in Sweden is decentralized. Americans are perhaps in the 

middle between autocratic and participative leadership styles. Arab managers make their 

decisions based on the customs and traditions of their religions. Generally, Middle Eastern 

people seem to handle business in an extremely personalized way; top managers or leaders 

control final decisions. The Japanese, however, give emphasis to collective harmony, group 

decision-making, and general agreements (Deresky 2007).   

The final aspect of the decision-making process is how fast or slow decisions are made. 

North Americans and Europeans make quick decisions since they usually tend to have definite 
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results. However, Middle Easterners make decisions slowly, since they spend more time on 

critical or important issues. The Japanese spend extensive time in the early stages of the 

decision-making process, and then identify whether there is in fact a real need for a decision or 

not (Deresky 2007).            

 

4.6 Cross-Cultural Leadership 

 

The core of leadership is to aid employees to recognize their highest capability at work. Thus, the 

major objective of every leader is to encourage individuals to produce to their best ability and to 

satisfy the organization’s requirements. Today, international managers should be flexible enough 

to learn and change their previous culturally conditioned styles of leadership and to look at the 

future (Robinson 1984). Software project management requires a project manager and a team 

leader who can deal with different people from various cultures in order to encourage them to 

produce to their best abilities.     

Successful leaders are those who have the ability to motivate and encourage people to 

have creative thoughts, attitudes, and behavior. However, poor or weak leaders could possibly 

prevent an organization from meeting its objectives. The multicultural leader attempts to increase 

leadership value by managing and organizing essential, and sometimes conflicting, roles as: “a 

representative of the parent firm, the manager of the local firm, a resident of the local 

community, a citizen of either the host country or of another country, a member of profession, 

and a member of a family (Robinson 1984).” The role of a leader involves the interaction 

between two sets of variables: the content and the context of leadership. The content of 

leadership consists of the leader’s attributes and traits, and the decisions to be taken, while the 

context of leadership includes all variables that are relevant to a specific organization. In 

particular, the content of leadership involves knowledge of job position, experience, 

expectations, decisions and personal work style, personality, values, beliefs, ability to change, as 

well as intelligence and cultural learning. However, the context of leadership involves resource 

availability, physical location, and technical requirements of the job (Robinson 1984).   

 

 

 



 52 

4.6.1 Leadership Around the World  

 

Previous studies demonstrate that individuals in countries that score high on power distance, 

such as India, Mexico, and the Philippines, prefer an autocratic leadership mode and some 

paternalism. This is because they feel more comfortable with an obvious distinction between 

leaders and those in lower positions, rather than confusion over who has decision-making 

responsibility. However, individuals in countries that score low on power distance, such as 

Sweden and Israel, prefer a consultative, participative, leadership mode in which they assume 

superiors to handle that style. Researchers ranked the following countries from lowest to highest 

based on the presence of autocratic norms: Germany, France, Belgium, Japan, Italy, the United 

Sates, the Netherlands, Britain, and India (Mason 1987). Another study shows that Americans 

and Germans allow individuals to participate more in decision-making than Italians and 

Japanese, while Indonesians stick strongly with the autocratic leadership style (Deresky 2007). 

Another study illustrates that leaders in Sweden, the Netherlands, the United States, Denmark, 

and Great Britain encourage team members to participate in problem-solving while leaders in 

Italy, Indonesia, and Japan do not give chances to its individuals to propose and discuss their 

approaches and solutions (Mason 1987).   

 Indians prefer to work better individually rather than in groups, since management in 

India is usually autocratic, based on a hierarchical system with strict authority and charisma. 

Moreover, the decision-making process is centralized, forcing people to focus more on rules and 

procedures and to avoid taking high risks. However, Indian culture highlights moral orientation 

and loyalty, teaching individuals to make relationships and work hard for the society, not only 

for personal goals (Deresky 2007).  

 Japanese management style is effective and successful because people in Japan follow the 

process of continuous improvement; they work on small tasks every day until they are finished. 

The main purpose of that is to mitigate errors and defects, avoid risks, and control and ensure 

quality. Leadership in Japan is highly participative; they ask for advice and suggestions, 

encouraging their fellows to share ideas, exchange knowledge, and make decisions and 

consultations. They also prefer to work in groups to allocate solutions to problems in a 

collaborative manner. Additionally, the Japanese seek to achieve the organization’s goals more 

than their personal aims (Deresky 2007).         
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4.6.1.1 Differences between Middle Eastern and Western 

 

Software project managers should understand the different management practices between 

various cultures to successfully organize, evaluate, control, monitor, lead, communicate, and 

make decisions. Deresky compares Middle Eastern and Western management practices based on 

organizational design, patterns of decision-making, performance evaluation and control, 

manpower policies, leadership, communication, and management methods (Deresky 2007). 

Middle Easterners are highly bureaucratic, do planning randomly, unwillingness to take risks, 

and follow informal control strategies. Additionally, they depend strongly on social relations to 

solve problems, and sometimes affected by their family power. They also follow old and 

outdated management principles. On the other hand, Westerners are less bureaucratic, use 

modern tools and more scientific methods, as well as focus on cost reduction and quality of the 

products.     

The above information indicates that there is an obvious difference between Middle 

Eastern and Western practices in which, software project managers should be aware of while 

selecting their team members. In other words, software project managers should recognize how 

different cultures communicate, negotiate, react to the different situations, do planning, and make 

decisions. 

 This chapter examined culture as a relevant aspect of managing software projects, 

provided a conceptual framework that helps software project managers to reason about related 

cultural variables, and outlined cultural profiles for team members from different countries. This 

chapter also provided a key contribution to this study.   
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Chapter 5  

 

Informal Study 

 

As described earlier, the research was conducted in one informal study and two formal key 

studies/surveys. This chapter presents the first study of this research (Informal Study). It outlines 

the purpose of the study, research procedure and instrument used, as well as the design of its 

components and contents. The chapter also provides the informal study’s data analysis, results, 

and discussion.  

 

5.1 Overview    

 

This informal study is a survey/interview-based study designed to help discern the implications 

of culture in software development teams. The survey was used to glean a preliminary 

understanding of how cultural factors are perceived by the software engineering community in 

order to establish the basis for future research instruments. 

The initial survey/interview instrument aided in, formulating the first set of questions 

(questionnaires) that were used in the subsequent formal studies. The goal of the formal studies 

is to explore the effect of cultural factors on software requirements engineering as it pertains to 

software productivity. The interview was prepared for software engineers who have experience 

in the field of software engineering and software development projects working either in multi-

cultural teams or same-cultural teams or both. Eighteen participants (18) were asked to fill out 

the survey and answer a set of discussion questions (total of 13 questions), looking for their 

background circumstances or their experiences/knowledge in software development projects 

(insights and opinions). The provided information was used to focus the research, develop the 

subsequent survey instruments, improve the process of conducting the subsequent studies as well 

as improve the design of the materials that were used in this research.  

 

For more detailed information regarding the informal study’s survey/interview, see Appendix A. 
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5.2 Informal Study’s Procedure  

 

The informal study consists of the following steps:  

 

Step 1: Conduct Surveys/Interviews with software engineers and software experts: 

– To get an indication on: Which cultural factors (i.e., thought patterns, roles, time, 

attitude, language, social organization, and non-verbal communication.) might have 

the most impact on a team’s communication and under what conditions.       

– To get an indication on how the differences in cultural factors might affect the 

communication process in requirements engineering (RE), and in turn the amount of 

rework and delay.  

– To understand the communication factors in both multi-cultural and uni-cultural 

software teams. 

– Identify key factors that contribute to variance in communication that in turn leads to 

productivity impacts.  

– To explore how to establish a relationship between communication and productivity.  

– To inquire on how to improve this study and strengthen basis for this research. 

– To get an indication on how much level of detail is sufficient to conduct this study.   

– To make sure that this piece of work is effective, necessary, and beneficial to the 

software engineering industry.   

Step 2: Analyze and review the informal study’s results.  

– Get an indication of how this research is progressing and in which direction. 

– Determine the strength and weakness of the research and try to improve it.    

– Check out if understanding the differences in cultural factors of a particular software 

team would improve the communication process in RE phase which in turn, mitigates 

the amount of rework and delay.  

Step 3: Identify and state observations, analysis, and concerns that resulted from the informal 

study.  

– Determine the dominant cultural factors that have substantial impact on 

communication and therefore, productivity. 
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The informal study explores how software engineers perceive the relationship between the 

differences in cultural factors of a particular software team and its connection with the 

communication process and therefore, the productivity.  

 

5.3 Informal Study’s Data Analysis, Results, and Discussion 

 

The informal study’s survey consists of two sections: General Questions and Specific Questions. 

The first section asks some general questions/demographic information (e.g. time/date and place 

of interview, survey facilitator’s name and participant’s name, years of experience and number 

of projects, as well as level of education). In this study, 18 software engineers were interviewed 

providing their knowledge/experience working in multicultural software teams. The average and 

the median of the participants’ years of experience in the field of software engineering are 

around 8.5 years. The average of the number of projects the participants got involved in is 

around 24 projects while the median is around 17.5 projects. For more information regarding the 

participants’ years of experience and number of projects, see Appendix B, Table B.1. All 18 

participants have experience working in both multicultural teams and uni-cultural teams and the 

majority of the participants have graduate degrees, in which all of them were qualified to 

participate in this study.   

The second set of the questions addresses specific information about their knowledge, 

experience, and opinions with respect to software engineering development projects, and 

software teams. The participants were given a short statement about communication in software 

teams and discussed the cultural factors that might influence the communication process for the 

purpose of helping them understand the survey instrument. Based on Deresky’s communication 

model (Deresky 2007), seven cultural factors might influence communication in multicultural 

teams: Social organization (values, methods, priorities), attitudes (interpret messages), language 

(express feelings, translate idioms), thought patterns (reasoning process), roles, time, and non-

verbal communication. Therefore, the participants were asked to answer two sets of questions 

where the first one focused on their experience on identifying which of these culture factors they 

believe have the most dominant impact on the software teams they have been involved in 

(General), while the second one focuses on determining which of these factors might have a high 

effect on the communication process in software teams and requirements engineering (RE) in 
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particular. For this question, each cultural factor was explained in detail with some scenarios that 

explain each cultural aspect by definition and within the software engineering context as well. 

The main purpose of discussing these cultural factors was not only to give examples for easy 

understanding but also to ensure that the participants were answering the questions based on the 

cultural variables not the differences in personalities.  

The participants were asked to make their choices on a Likert scale from 1 to 5, where (1) 

represents no impact and (5) represents catastrophic impact.  

 

1. No Impact.       

2. Less Impact: negligible, and very manageable.  

3. Nominal Impact: normal, manageable, but needs some resources.     

4. More Impact: recoverable, but needs a lot of resources.  

5. Catastrophic Impact: non-recoverable, or difficult to deal with.    

 

Based on the literature review, all seven factors might have impact on multicultural teams 

and some of them might overlap based on some common characteristics. However, for this initial 

part of the study, the aim was to narrow down the focus to 3-4 factors instead of investigating all 

of the seven factors in the formal studies due to the limited research time frame and to make this 

research more focused on specific cultural aspects. Table 5.1 shows the averages of the 

participants’ ratings with respect to each cultural factor for both parts (General) and (RE). It also 

demonstrates the number of participants with respect to their choices on the Likert scale. To this 

end, the resulting numbers shown in Table 5.1 reflect the fact that all of the factors show some 

level of importance ranging from 2 to 4. There were very few individual responses of 1 (No 

impact) or 5 (Catastrophic Impact), indicating the extreme situations were probably few where 

culture either played no role or played the dominant role. However, the range from 2 to 4 does 

indicate that there were resources used which would potentially diminish the productivity of the 

software teams the respondents were involved in.  
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Table 5.1: Participants’ ratings with respect to the cultural factors  
 

Cultural 
Factors 

(General)  
Mean 

(Requirements Engineering)  
Mean Impact  

No     Less      Nominal    More    Catas. 
Impact  

No     Less     Nominal    More   Catas. 

 
 

Social  
Organization 

 
 

 
     
 
 

 
 

 
3.11 

 
 

 
     
 
 

 
 
 

3.22 
 
 

 
 

Attitudes 
 

 
 

 
     
 
 

 
 

 
3.72 

 
 

 
     
 
 

 
 
 

3.56 
 
 

 
 

Language 
 

 
 

 
     
 
 

 
 

 
3.44 

 
 

 
     
 
 

 
 
 

3.67 
 
 

 
 

Thought 
Patterns 

 
 

 
     
 
 

 
 

 
2.44 

 
 

 
     
 
 

 
 
 

2.78 
 
 

 
 

Roles 
 

 
 

 
     
 
 

 
 

 
3.28 

 
 

 
     
 
 

 
 
 

2.83 
 
 

 
 

Time 
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The following analysis was carried out based on statistical analysis tests. As indicated at the 

beginning of this chapter, the main objectives of conducting the informal study are:  
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1. To determine which cultural factors (i.e., thought patterns, roles, time, attitude, language, 

social organization, and non-verbal communication.) have the most impact on a software 

team’s communication?  

2. To narrow down the focus to 3-4 factors in the subsequent studies instead of investigating 

all of the seven factors in the formal studies due to the limited research time frame, and to 

make this research more focused on specific cultural aspects. 

Thus, the hypothesis of this study is: There are some differences between the cultural factors, in 

which some of them have more impact on communication than others. Thus, we expect to see 

differences in the ratings reflected based on the different cultural factors.  

The statistical tests that were performed to carry out the comparison between the cultural 

factors are Tukey-Kramer HSD, and Wilcoxon/Kruskal-Wallis Tests (Rank Sums). Based on the 

results of the Tukey-Kramer HSD test for the “General”, there is a statistically significant 

difference between Attitude and Thought Patterns (P = 0.0112) which is less than Alpha = 0.05. 

There is also a statistically significant difference between Attitude and Non-verbal 

communication (P = 0.0181) which is less that Alpha = 0.05. Therefore, there are statistically 

significant differences between “Attitude” and both (Thought Patterns & Non-verbal 

communication). However, there are no statistically significant differences between Attitude and 

(Language, time, roles, & Social Organization). There are also no statistically significant 

differences between (Language, time, roles, & Social Organization) and (Non-verbal 

communication & Thought Patterns). Based on the results of the Wilcoxon/Kruskal-Wallis Test 

for the “General”, 
2 

(6) = 18.757, P = 0.0046.   

Based on the results for the “RE”, there are no statistically significant differences 

between the cultural factors: Language, Attitudes, Social Organization, Time, Roles, Thought 

Patterns, and Non-verbal communication according to the Tukey-Kramer HSD test. The p-value 

is greater than alpha = 0.05 for all comparisons that were performed between the cultural factors. 

The analysis of the data shows that the results are not statistically significant. More specifically, 

the participants’ answers are so spread out and small differences between the means exist. The 

standard deviation is greater than 1, and the difference is not greater than 1. Therefore, this 

particular question of the survey for the RE part does not tell that any of the factors have higher 

or lower impact when compared to others. There are no consistent trends between inputs. The 

Tukey-Kramer test also indicates that there are no significant differences between all cultural 
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factors since all data clustered around the middle (around 3). Different explanations can be 

predicted for this part of the study, in which one possible explanation is that there are no 

differences between the cultural factors in terms of their effect on communication. Other 

explanations might be related to the subjects in which, the participants were not able to 

communicate their answers or discriminate among the different factors, and could not really tell 

which factor has more or less impact. For example, the subjects are experienced in software 

project management and teams but they might not be familiar with the definitions and concepts 

of the cultural factors in order to predict the actual impact of the cultural factors on software 

teams. Based on the results of the second part which focuses on the impact of the cultural factors 

on communication in RE in particular, there is no actual or significant justification to choose 

specific cultural factors over others. Based on the results of the Wilcoxon/Kruskal-Wallis Test 

for the “RE”, 
2 

(6) = 13.393, P = 0.0372.  

Based on the results of the Tukey-Kramer HSD test for both “General and RE”, there are 

statistically significant differences between (Attitudes & Language) and (Thought Patterns & 

Non-verbal communication). More specifically, There is a statistically significant difference 

between Attitude and Non-verbal communication (P = 0.0011), which is less that Alpha = 0.05. 

There is also a statistically significant difference between Attitude and Thought Patterns (P = 

0.0017), which is less that Alpha = 0.05. Moreover, there is a statistically significant difference 

between Language and Non-verbal communication (P = 0.0038), which is less that Alpha = 0.05. 

There is also a statistically significant difference between Language and Thought Patterns (P = 

0.0056), which is less that Alpha = 0.05. However, there are no statistically significant 

differences between (Attitudes & Language) and (Social Organization & Time & roles). There 

are also no statistically significant differences between (Social Organization & Time & roles) 

and (Thought Patterns & Non-verbal communication). Based on the results of the 

Wilcoxon/Kruskal-Wallis Test for both “General and RE”, 
2 

(6) = 28.181, P < 0.0001.      

We tried to change the value of alpha to find out if that would lead to any differences in 

the results and get statistically significant outcomes. Therefore, we lowered the value of alpha by 

dividing it (0.05) over the number of comparisons (21). The new value of alpha = 0.0024. 

However, the new alpha value still cannot correct the type 1 error since same results obtained 

with the lower alpha value.       
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As demonstrated earlier in this section, we compared the data of General versus RE, and 

then combined both together to determine which cultural factors are the dominant ones to be 

investigated more in our formal studies. Thus, Attitudes and Language are the most dominant 

factors that might have the most impact on a team’s communication. Time, roles, and social 

organization appeared less critical than attitude and language, but at the same time, considered 

quite important as secondary factors to be involved in this research since the differences between 

time, roles, and social organization factors are somehow negligible, and some of these factors 

might overlap with language and attitude and share some of its characteristics. Thus, these 

factors may need further investigation in subsequent formal studies. Thought patterns and non-

verbal communication were not observed as dominating the impact; hence, these were not 

carried forward into subsequent detailed studies which allowed some focusing of the research in 

the dissertation. This does not mean that these two factors are eliminated, but the formal studies 

will focus on the first five factors due to the limited time frame of this research.  

 

Testing the assumption of normality for all data set:  

 

We performed a test of normality of residuals for the ANOVA/Tukey HSD. Based on the 

histogram shown in Figure 5.1, the normality assumption is acceptable. The data looks very 

good, normally distributed, and symmetric around zero. However, based on the Shapiro-Wilk W 

Test though, the normality is violated (W = 0.973319, Prob < W = 0.0001).    

 

Figure 5.1: The Distribution of the Informal Study’s Data 
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Again, the first set of cultural factors (attitude and language) appears to have the most substantial 

impact on both the overall software team management and communication in RE. The second set 

of cultural factors (time, roles, and social organization) influences the project enough that they 

also warrant attention in this study. However, the last two factors (thought patterns, and non-

verbal communication) appear to be less important based on the data. However, they offer an 

opportunity to scope this research down a bit, and can be studied and investigated further in the 

future. Figure 5.2 illustrates the scoped down focus on attitudes and language factors, followed 

by time, roles, and social organization.   

 

Figure 5.2: Focus of the Research / Research Framework (Informal Study) 

The third part of the survey, involves more discussion questions to better understand the 

participants’ prospective with respect to cultural aspects in software development teams and their 

perspective on the implications. Seventeen out of eighteen participants supported the argument 

that cultural differences might cause miscommunication, which in turn, might cause some 

conflicts resulting in errors and reducing productivity in terms of rework and delay. They 

provided their opinions regarding their experiences working in multicultural software teams. 

Some of them believe that cultural differences are a big challenge for someone who is new to 

multicultural teams. They supported the base of the research where culture is becoming an 

important topic to be discussed nowadays in software project management. These participants 

stated that miscommunication occurs often in software teams and some of them they see it 

clearly related to diversity in cultures. For example, some participants do search for some 
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terminologies in their meetings, while eliciting requirements, in order to understand and interpret 

the meaning of some messages.  

One of the most interesting observations in this study was discussed by two of the 

participants about how managing multicultural teams is not easy even if rules, regulations, and 

policies of the organizations are clear or even if the software development processes and 

methodologies are obvious. This indicates that managing multicultural teams may be beyond 

rules, regulations, and procedures of the software development organizations. While some 

participants noted that misunderstandings happen, most of the time these are resolved during 

reviews. Yet, those reviews consume a lot of time and effort, especially in large-scale projects, 

which most often cause delay and rework in the project. Some indicated that social values have 

negative impact on software projects since it causes a lot of miscommunication and 

misunderstanding.  

Seventeen out of eighteen participants supported the argument where culture may affect 

requirements engineering (RE) activities in many situations, especially when eliciting and 

negotiating requirements. They stated that cultural differences might cause misunderstanding in 

expressing/explaining the requirements, which in turn, may lead to wrong requirements 

specification. Also, some of the participants indicated that some cultures have unique 

perspectives on problems and how to address them. For example, some people want to discuss 

everything upfront to have a perfect design, while others take a more iterative approach. Some 

cultures tend to be less willing to argue or create conflict than other cultures. This could lead to 

group members agreeing with decisions they do not actually support. In other words, some 

cultures just want to be agreeable, which might intentionally cause conflicts in future.  

Culture differences can also be found in software team to client interactions. Some 

participants discussed how it is difficult to deal with stakeholders globally since it requires 

understanding how to communicate with them in various circumstances to elicit their 

requirements. This requires a lot of communication, informal talks, and meetings, which 

sometimes cause delay and rework. For example, one of the participants discussed the 

importance of understanding the stakeholders’ cultures in order to get the right requirements. The 

participant indicated that their team used to spend considerable time before the meetings 

discussing the customer cultural aspects to make it easier understanding his/her needs. They 

sometimes have a problem interpreting messages and understanding their needs.       
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The majority of the participants supported conducting this study on people who are 

engineering the requirements since this is a communications intensive part of the life cycle 

process that drives much of the subsequent software activities. Further, it is a communications 

intensive activity that involves team member to team member interactions, as well as team 

member to client/user interactions. Seven participants indicated that other phases in the software 

development life cycle might be better to focus on in future work. Other phases are: testing, 

delivery/deployment, maintenance, reviews, quality control, design and architecture, 

implementation, and modifications sessions.     

Eleven out of eighteen participants think that language and attitude are the major factors 

that might affect requirements engineering and pair-programming as well. They stated that 

differences in Languages (terminologies) lead to miscommunication. Differences in language 

(spoken/written) can cause misunderstandings because of misinterpretation, which in turn, 

wastes time. Differences in accents and phrasing lead to misunderstanding as well. A participant 

described language as an important factor that might cause considerable conflicts, which require 

more meetings to understand and resolve. As a workaround, some of the participants sent email 

after several meetings to clarify what they meant. The problem was resolved, but caused delays. 

Language also causes misunderstanding in requirements’ elicitation (e.g. meant something 

different every time), which required more meetings that caused delays. Based on their 

experiences, interpretation and understanding the implicit message is the problem in 

multicultural teams.  Another stated experience indicated that working with people from 

different cultures consumes a lot of time to understand what they are saying. Communication is 

an important factor that has huge productivity implications based on an experience working in a 

private software development company. It is really clear that language is one of the critical 

factors that affect the communication process in requirements engineering, and in turn the 

productivity. 
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Chapter 6  

 

Formal Studies 

 

This chapter presents two subsequent studies of this research (Formal Studies). It outlines the 

purpose of the two studies, research procedures and instruments used, as well as the design of its 

components and contents. The chapter also provides the formal studies’ data analysis, results, 

reviews, and discussions.  

 

6.1 Overview    

 

The intent of the formal studies is to produce a model from which software project managers can 

reason about their multicultural teams. Using this model, it is hoped that project managers can 

increase the level of communication and reduce culture related conflicts. Two studies were 

designed and prepared, in which the first one was conducted on software engineers who have 

experience in the field of software engineering and software development projects working either 

in multi-cultural teams or same-cultural teams or both, while the second one was conducted on 

software engineers in industry or graduate students in software engineering classes, who are 

working on a particular software development project in a multi-cultural team or same-cultural 

team. Therefore, two research instruments (questionnaires) have been designed and prepared for 

the formal studies aiming to investigate the impact of cultural variables on software project 

teams, management, and productivity.  

Both questionnaires generally consist of three main parts: the questions that measure each 

cultural factor (e.g. questions to measure attitudes, language, time, and so on). The questions that 

measure communication, and the questions that relate the communication to the productivity 

(rework & delay) in a causality manner (cause & effect). Noting that the surveys are built based 

on previous validated instruments for measuring the cultural factors and communication in 

teams, in addition to the questions that were added to these instruments to meet the objective of 

the research studies.  
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6.2 Formal Study (1)   

 

The first formal study’s survey was designed to help understand the implications of culture in 

software development teams. While software development team compositions have been 

researched based on tasks, personality, and role descriptions, there have been few if any studies 

or models from which one can reason about software development teams based on cultural 

factors. This questionnaire was designed to glean a depiction of how cultural factors are 

perceived by the software engineering community, and particularly those who are engaged in 

software projects with members from different cultures. This establishes the basis for future 

research in this area and a software team management model that addresses culture issues.  

The survey instrument was designed to explore the effect of cultural factors on software 

requirements engineering as it pertains to software productivity. With the information gleaned 

from this research and understanding, the intent is to formulate a model from which to reason 

about key cultural factors (e.g., mitigating risks, reducing rework, resolving conflicts, 

understanding and solving problems). Cultural factors (e.g., attitudes, social organization, time, 

roles, and language) affect the communication, negotiation, and decision-making process in other 

disciplines and this questionnaire was designed to explore how they influence software 

development projects.  

More specifically, the research aims to show how cultural aspects might affect the 

communication process in software development projects, which in turn affect the overall 

software project management and productivity in terms of rework and delay. Thus, the goal of 

this research is to produce a model from which software project managers can reason about their 

multicultural teams by increasing the level of communication and reducing culture related issues.  

Software engineers and experts were invited to participate in this study providing their 

knowledge and experiences in software development projects.  

 

6.2.1 Survey/Questionnaire Design for Formal Study (1)   

 

The questionnaire was designed and prepared for software engineers who have experience in the 

field of software engineering and software development projects working either in multicultural 

teams or same-cultural teams or both (in summer 2010). The questionnaire draws upon 
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Deresky’s international management communication models (Deresky 2007), Myers-Briggs 

personality type indicator instrument (Myers. and Briggs 1987; Peslak 2006), and Corporate 

Program Evaluation Tool Measurement scales and items by James Neill (Neill 2003; Neill 2008). 

For more details on these, please see Appendix C.  

The questionnaire consists of 41 questions covering background and general information, 

experience with software development projects, and professional opinion. The question types 

include questions with short answers, multiple-choice, partially close-ended questions, and 

closed-ended with ordered response choices, where the participants were asked to circle a 

number between 1 (strongly agree) and 4 (strongly disagree) on each scale.  

More specifically, the first section of the questionnaire consists of background 

information in which, the participants were asked to provide short answers to twelve questions 

(e.g. name, email, gender, years of experience in software development projects, number of 

software projects involved in, citizenship, culture background, race & ethnicity, native language, 

other languages (speak/read/write), experience working in multicultural software teams, and 

experience working in uni-cultural software teams). Multi-cultural teams are those teams with 

members from different cultures and belonging to different countries or even the same countries, 

while uni-cultural teams are those teams with members all from the same culture. The scale of 

the years of experience and the scale of the number of software projects involved in are 

identified based on the informal study’s results. In general, the first section of the questionnaire 

provides general information, cultural background, and language (speak/read/write) about each 

participant. It also measures the participants’ years of experience and number of projects 

involved in, and points out their experience working in multi-cultural teams and same cultural 

teams.  

The second section of the questionnaire depends strongly on Myers-Briggs type indicator 

(MBTI) instrument (Myers. and Briggs 1987), where the participants were asked to fill out the 

personality test. See the next section, 6.2.1.1, for more information regarding the MBTI. It 

consists of four parts and each part has two different lists represented in each column. Noting 

that both lists are equally likely and no one is better than the other. The participants were asked 

to read both lists carefully and select the one that describes them better in each row (even if just a 

little bit better). The answers should be based on who they really are at their work (when 

working on software projects), not based on who they wish to be. They were asked to 
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characterize or describe themselves based on the four categories. The first part (Extrovert vs. 

Introvert) measures attitude (e.g. think, feel, behave, and communicate), and social organization 

(e.g. socially communicate, and approach). The second part (Sensor vs. Intuitive) measures 

attitude (e.g. describes how information and messages are understood and interpreted), and 

measures social organization (e.g. approach).  The third part (Thinker vs. Feeler) measures 

attitude (e.g. thinking vs. Feeling), and social organization (e.g. values). The last part (Judger vs. 

Perceiver) measures time management, and social organization (e.g. priorities and approach), 

and roles (e.g. who should make the decisions and who has responsibility for what). Roles can 

also be measured by some questions in this survey as well as can be measured based on the 

mapping between MBTI and Belbin roles from the previous validated studies, which means from 

this question, we determine the personality type and then, find out the role that corresponds to it 

from the Myers and Belbin mappings. More information about this mapping is explained in the 

discussion chapter. In general, this section measures attitude, social organization, time, and roles.           

The third section of the questionnaire consists of 17 questions divided into two parts: one 

to be answered based on the participants experience in multicultural teams, and the other one to 

be answered based on their experience in uni-cultural teams. These questions are designed and 

prepared to obtain the participants’ background and experience in software development 

projects, comparing their communication process in multicultural teams to it in the same cultural 

teams. It focuses on the software requirements engineering phase where software engineers 

encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their teams. The participants were asked to be careful choosing their answers 

since it should be based on their experience not based on what they think. Most of the 

communication questions were taken from Corporate Program Evaluation Tool (CPET) 

Measurement scales and items (Neill 2003; Neill 2008). In general, this section measures 

communication, language, time, and roles in terms of perception of who should make the 

decision. 

 The fourth section consists of 11 questions as a purpose to obtain participants’ 

background and experience in multicultural software teams, focusing on the requirements 

engineering phase. The questions are designed and prepared to measure the effect of cultural 

factors (e.g. attitude, social organization, time, roles, and language) on communication and 

productivity in terms of rework and delay.        
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The objective here was to get software engineers’ insights and opinions since they are 

very important to us. This was to learn from their background, knowledge, and experience, and 

in turn, better serve the software engineering community.  

As mentioned earlier in this section, the survey was built based on previous validated and 

reliable instruments. In this research, however, the survey/questionnaire has been revalidated and 

tested for reliability. More specifically, the quality of the collected survey data has been 

addressed by testing the questionnaire instrument (formal study – 1). The survey reliability and 

validity have been measured to ensure a successful data collection for the study. Based on the 

literature review of “How to Measure Survey Reliability and Validity” (Litwin 1995), different 

reliability and validity assessment forms have been used such as: test-retest, and internal 

consistency for reliability, and content for validity. A participant has been asked to take the 

questionnaire twice at two different points of time. The two sets of data provided by this subject 

were compared with each other by measuring the correlation between them. This assessment 

type is considered as a test-retest measurement (intra-observer reliability), which is used to 

ensure the stability of responses from the same participant over reasonable time periods (Litwin 

1995). Practically, the correlation coefficients were calculated to compare the two sets of data. 

The total correlation coefficient value was equal to 0.8490768. This value (0.85) reflects that the 

survey is considered to be good and reliable since it is greater than 0.70.  

The internal consistency reliability was also used to measure the reliability of this survey, 

by calculating the Cronbach’s coefficient alpha using SPSS. The objective of using this 

reliability is to test and measure how good various items in a scale differ together in a sample 

(Litwin 1995). In other words, it provides an indicator of how good the various items and 

questions measure the same cultural factor (language, attitude, social organization, time, and 

roles). The coefficient alpha was calculated for the entire survey and for each category of the 

questions that aim to measure a particular cultural factor, communication behavior, and 

productivity issues in terms of rework and delay. The overall internal consistency coefficient 

alpha for the entire survey is equal to 0.816, which suggests that the survey is good and has high 

reliability. The coefficient alpha for items that aim to measure the communication factor (CPET - 

communication) is equal to 0.828, which suggests good reliability in this scale of five items or 

questions. The coefficient alpha for items that aim to measure the time factor (CPET/DIMCM - 

time management) is equal to 0.637, which means that the reliability is questionable in this scale 
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of four items. However, eliminating question number 21, as shown in Appendix B and Table 

B.1, the coefficient alpha is equal to 0.778 which suggests a very good reliability for three items. 

The coefficient alpha for items that aim to measure the decision-making variable (CPET - 

decision-making) is equal to 0.623 which also suggests that the reliability is questionable in this 

scale of four items. The coefficient alpha for items that aim to measure the language (DIMCM – 

language) factor is equal to 0.817, which suggests good reliability in this scale of five items or 

questions. The coefficient alpha for items that aim to measure the attitude (DIMCM – attitude) 

factor is equal to 0.804, which also suggests a good reliability in this scale of three items or 

questions. The coefficient alpha for items that aim to measure the social organization (DIMCM – 

social organization) is equal to 0.792, which suggests a good reliability. The coefficient alpha for 

items that aim to measure the roles (DIMCM – roles) is equal to 0.806, which suggests a good 

reliability. Moreover, the coefficient alpha for items that aim to measure the participants’ 

experience with respect to communication and productivity in terms or rework and delay is equal 

to 0.913, which suggests an excellent reliability in this scale of six items.          

Overall, the survey is good and reliable. Further, eliminating the specific items that were 

questionable would not affect the entire results and conclusion. In other words, removing 

question number 21 from the survey would not affect the other three questions that aim to 

measure the time factor. In addition, items that measure the decision-making factor are not used 

to contribute to the research objectives as a major factor; therefore, eliminating those items 

would not impact the overall results. Also, eliminating question number 29 from the survey 

would not affect the other three questions that aim to measure the same factor. That is, it 

increases the internal consistency reliability of those questions since the alpha coefficient 

afterwards exceeds 0.75. At the same time, other questions or items exist in this survey that aim 

to measure the decision-making factor, in which results and conclusions can be drawn out from 

those items. Moreover, the survey involves different worded items and questions to measure the 

same variable or factor. Simultaneously, the items have the same level of vocabulary and the 

same level of difficulty (Litwin 1995). That would also increase the survey reliability.       

The survey validity also has been measured in order to ensure that the questions measure 

what is supposed to. For example, the questions that were formulated to measure the individual’s 

attitude are supposed to measure attitude (think, feel, behave, and interpret messages), but not a 

related variable such as social organization (values, and methods). The content (content validity) 
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(Litwin 1995) of the questionnaire has been validated by some reviewers who have knowledge 

and experience in software engineering, software project management, team development, 

requirements engineering, and culture. More specifically, the content of the survey has been 

refined, modified, and improved many times through different cycles before producing the final 

draft. Some questions were reformulated, some were added, and some were removed to ensure 

the quality of the instrument and eliminate the biased questions that could lead the participants to 

specific answers. In general, the content validity is a subjective measure that is used to provide a 

good assessment of the questionnaire items. Further, another approach to validate this 

survey/questionnaire is to use the “predictive validity” as future work. The aim of using this type 

of validity is to test the ability of a survey to reproduce the same results over time (Litwin 1995). 

That is, to test and compare current and existing results with the ones that will be obtained in 

future experiments under same conditions, and see if there is a correlation (high/low) between 

both sets of results. 

 

6.2.1.1 Myers-Briggs Model and Keirsey Theories  

 

This model focuses on measuring the personality characteristics of individuals. Myers-Briggs 

Type Indicator (MBTI) is a personality test that determines the behaviors and activities of people 

by measuring four different aspects of personality that are totally independent of each other. In 

contrast, the Keirsey Temperament Sorter is a more recent tool that provides useful information 

related to people’s personalities based on the same concept of MBTI. Generally, both of the 

instruments specify personal preferences, produce results in an identical format, and help 

researchers collect data in an effective way. Additionally, Stevens illustrated significant 

statistical correlations between the MBTI and the Keirsey Temperament Sorter when applied to 

software development teams (Myers 1985).   

 The four personality aspects of the Myers-Briggs Type Indicator and Keirsey 

Temperament Sorter are Introversion-Extroversion (I-E), Intuition-Sensing (N-S), Thinking-

Feeling (T-F), and Perceiving-Judging (P-J). The following section discusses the four scales of 

MBTI in more details.  
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6.2.1.1.1 MBTI Four Aspects  

 

1. Energizing: Extraversion-Introversion (E-I) 

 

The first aspect deals with how an individual gets his/her energy to do things and get things 

done. In other words, it focuses on how a person pays attention to the outer world, extracting 

things and information from people, versus a person who just concentrates on suggestions and 

impressions that exist in the inner world (Myers 1998; Gifford 2003).  

  

Extroversion (E):  is the behavior that describes a person who is more interested in what goes on 

around than in personal thoughts and feelings. Thus, extroverts are sociable and enjoy obtaining 

energy from the outside world of people and activities (Myers 1998; Gifford 2003).   

Introversion (I): is the behavior that describes a person who is more interested in his/her own 

thoughts and feelings than in things outside. Thus, introverts prefer working alone, getting 

energy from their internal world of suggestions and impressions (Myers 1998; Gifford 2003). 

 

2. Attending: Sensing-Intuition (S-N) 

 

The second aspect deals with an individual style of collecting information: some people gather 

data based on their senses as facts, details, and precedents while others gather information 

indirectly as relationships, patterns, probabilities, and possibilities (Myers 1998; Gifford 2003).    

 

Sensing (S): is the behavior that describes a person who prefers using the senses to discover what 

is real (Myers 1998; Gifford 2003).  

Intuition (N): is the behavior that describes a person who prefers using the imagination to 

visualize what could be possible and “looks beyond the five senses” (Myers 1998; Gifford 2003). 
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3. Deciding: Thinking-Feeling (T-F)  

 

The third aspect deals with an individual style of making decisions: some people prefer making 

their decisions based on objectives and impersonal logic while others prefer making their 

decisions based on “person-centered values” (Myers 1998; Gifford 2003).   

 

Thinking (T): is the behavior that describes a person who prefers to arrange and categorize 

information in a logical and objective manner in order to make decisions (Myers 1998; Gifford 

2003).  

Feeling (F): is the behavior that describes a person who prefers to arrange and categorize 

information in a personal manner in order to make decisions (Myers 1998; Gifford 2003).  

 

4. Living: Judging-Perceiving (J-P):   

 

The fourth aspect deals with an individual lifestyle: some people prefer having everything 

planned and structured, while others are flexible and prefer being open to alternatives and 

choices rather than deciding (Myers 1998; Gifford 2003).  

 

Judgment (J): is the behavior that describes a person who prefers living a planned and structured 

life (Myers 1998; Gifford 2003).  

Perceiving (P): is the behavior that describes a person who prefers living in an unplanned, 

unstructured, and flexible life (Myers 1998; Gifford 2003).   

 

6.2.1.1.2 The Sixteen Types of Personality  

 

Sixteen types of personalities resulted from having different combinations of the four main 

aspects of Myers-Briggs personality types. Each personality type consists of four letters 

corresponding to the first letter of each of the main four personality aspects. For example, ISTJ 

stands for an Introverted Sensing Thinking Judging person (Myers 1998; Gifford 2003).     
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1. ESTJ 

 

The ESTJ person obtains energy from what goes on in the outside world, extracting 

information from people and getting important things via social activities. This person 

also prefers dealing with facts, details and procedures and makes decisions based on 

objective and impersonal logic. Additionally, this person is structured and organized in 

his/her life. Thus, this person is more practical, focuses on details rather than basic ideas 

and methods, and prefers finding particular solutions that have been evaluated 

successfully or used effectively in prior projects to ensure high quality results.      

 

2. INFP 

 

The INFP person obtains energy from concentrating on thoughts, suggestions, and 

impressions that exist in their inner world. This kind of person prefers using his or her 

imagination to understand something without conscious reasoning or study, and makes 

decisions based on his/her personal values. This person is flexible enough in his/her life 

to try new approaches and is open to accepting different possibilities as they appear. 

Therefore, this person is quite adaptable, seems to be interested in new ideas and thought, 

makes innovative contributions, works on serious tasks that have clear objectives and 

scopes, and prefers to excel and improve by him/her-self without getting help from 

others.       

 

3. ESFP  

 

The ESFP person obtains energy from what goes around in the outside world, extracting 

information from people and getting important things via social activities. This person 

also prefers dealing with facts, details and procedures, and makes decisions based on 

his/her personal values. Furthermore, this person makes friends easily and enjoys getting 

together with other people to discuss what is happening in current situations and to 

propose ideas. This person is friendly, impulsive, and flexible enough to get pleasure 

from living his/her daily life, and has the ability to respond to issues as they arise. 
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Additionally, this person participates effectively in solving critical problems, such as 

troubleshooting, and cooperates successfully with others in practical circumstances.      

 

4. INTJ  

 

The INTJ person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in their inner world. This kind of person prefers using imagination to 

understand things in the future without conscious reasoning or study, and makes 

decisions based on his/her impersonal and logical analysis. Additionally, this person is 

structured and organized in his/her life. Thus, this person is steady, has a strong intellect, 

and has the ability to determine long-term objectives and goals. Moreover, this person 

seems to be skeptical and critical, not believing claims and statements that have not been 

logically approved.    

 

5. ESFJ 

 

The ESFJ person obtains energy from what goes around in the outside world, extracting 

information from people and getting important things via social activities. This person 

also prefers dealing with facts, details and procedures, and makes decisions based on 

personal values. Additionally, this person is structured and organized in his/her life. Thus, 

this person is sympathetic and warm-hearted, takes responsibilities, shows loyalty, enjoys 

serving people, looks to improve relationships with colleagues, and makes useful contacts 

with new friends. However, this person has difficulty handling conflicts and criticism.    

 

6. INTP 

 

The INTP person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in the inner world. This kind of person prefers using imagination to 

understand future events without conscious reasoning or study, and makes decisions 

based on objective and impersonal logic. Additionally, this person is flexible enough in 

his/her life, going with new approaches and open to accepting different possibilities as 
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they appear. Thus, this person is quiet, adaptable, and detached, not easily influenced by 

personal opinion or by others. This person looks to improve procedures and makes 

effective changes and enhancements to the daily routine and uses his/her intellect ability 

to solve complex problems.     

 

7. ENFP 

 

The ENFP person obtains energy from what goes on in the outside world, extracting 

information from people and getting important things via social activities. This kind of 

person prefers dealing with patterns and possibilities and using imagination to understand 

future events without conscious reasoning or study. This person also makes decisions 

based on his/her personal values. Additionally, this person is flexible enough in his/her 

life, accepting new approaches and being open to accepting different possibilities as they 

appear. Thus, this person is innovative and insightful, seeking out new solutions and 

useful ideas. Furthermore, this person enjoys working collaboratively with colleagues 

towards achieving the organization’s goal.  However, this person has a tendency to ignore 

some details and planning.    

 

8. ISTJ 

 

The ISTJ person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in the inner world. This person prefers dealing with facts, details and 

procedures and makes decisions based on a logical basis. Additionally, this person is 

structured and organized in his/her life. Thus, this person is quiet, serious, practical, and 

has a clear vision that helps him/her understand the various situations and visualize the 

future’s circumstances.    

 

9. ESTP 

 

The ESTP person obtains energy from what goes around in the outside world, extracting 

information from people and getting important things via social activities. This person 
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prefers dealing with facts, details, and procedures and makes decisions based on objective 

and impersonal logic. Additionally, this person is flexible enough in his/her life, open to 

new approaches and willing to accept different possibilities as they appear. Therefore, 

this person is practical, impulsive, excels in troubleshooting and tries to use his/her best 

ability to solve complex problems. However, this person sometimes does not finish 

particular tasks by him/her-self since he/she works best with others.    

 

10. INFJ 

 

The INFJ person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in the inner world. This kind of person prefers using imagination to 

understand future events and possibilities without conscious reasoning or study and 

makes decisions based on his/her personal values. Additionally, this person is structured 

and organized in his/her life. Thus, this person understands the purpose of life and works 

in a regular manner to accomplish his/her goals. This person likes to help people and 

convey his/her knowledge and skills to others but without showing that directly.    

 

11. ENFJ 

 

The ENFJ person obtains energy from what goes on in the outside world, extracting 

information from people and getting important things via social activities. This kind of 

person prefers using imagination to understand future events and possibilities without 

conscious reasoning or study, and makes decisions based on his/her personal values. 

Additionally, this person is structured and organized in his/her life. Thus, this person is 

highly sociable, working best when with other people, looking to develop stable 

relationships with others, and helping them improve their personal skills and capabilities. 

However, this person may have difficulty criticizing or expressing his/her feelings to 

friends in order to avoid damaging long-term relationships.  
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12. ISTP 

 

The ISTP person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in the inner world. This person prefers dealing with facts, details and 

procedures, and makes decisions based on logical basis. Additionally, this person is 

flexible enough in his/her life to try new approaches and is open to accepting different 

possibilities as they appear. Thus, this person is impulsive, quiet, adaptable, and 

detached; he/she is not easily influenced by personal opinion or by others. Furthermore, 

this person is good at discovering unexpected new ideas and solutions.  

 

13. ENTJ 

 

The ENTJ person obtains energy from what goes around in the outside world, extracting 

information from people and getting important things via social activities. This kind of 

person prefers using imagination to understand future events and possibilities without 

conscious reasoning or study, and makes decisions based on an objective and logical 

basis. Additionally, this person is structured and organized in his/her life. Thus, this 

person seems to have good experience in dealing with life, managing people to fulfill 

goals. This person also prefers working with tolerant people who can take responsibility 

and perform their work successfully.  

 

14. ISFP 

 

The ISFP person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in the inner world. This person prefers dealing with facts, details and 

procedures and makes decisions based on personal values. Additionally, this person is 

flexible enough in his/her life to try new approaches and is open to accepting different 

possibilities as they appear. Thus, this person is quiet, adaptable, supportive, and friendly, 

cooperating effectively with people and constantly helping them.  
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15. ENTP 

 

The ENTP person obtains energy from what goes on in the outside world, extracting 

information from people and getting important things via social activities. This kind of 

person prefers using imagination to understand future events and possibilities without 

conscious reasoning or study, and makes decisions based on an objective and logical 

basis. Additionally, this person is flexible enough in his/her life to try new approaches 

and be open to accepting different possibilities as they appear. Thus, this person is 

creative, adaptable, focuses on new thoughts, makes valuable changes, and tries to find 

the most recent applicable solutions to different problems.   

 

16. ISFJ 

 

The ISFJ person obtains energy from concentrating on thoughts, suggestions, and 

emotions that exist in the inner world. This person prefers dealing with facts, details and 

procedures and makes decisions based on personal values. Additionally, this person is 

structured and organized in his/her life. Thus, this person is quiet, serious, and seeks to 

make useful relationships with colleagues. Moreover, this person enjoys serving people, 

shows respect, and knows how to criticize individuals in an appropriate way that could 

not cause harm to their feelings.  

 

6.2.1.2 Corporate Program Evaluation Tool Measurement scales and items  

 

The Corporate Program Evaluation Instrument is designed to help professional program 

assessments and developments, as well as research studies’ evaluations. The tool provides a 

measurement mechanism for different domains including personal, social, and work-place. The 

tool itself consists of a number of questions associated with organized scales for each aspect. The 

aim of this tool involves consultation with interested programs and organizations as well as the 

research literature. Thus, this tool focuses on evaluating and measuring three aspects: personal, 

social, and work-place. Two different versions were designed for each domain and each domain 

consists of a number of scales and items. Moreover, each aspect is measured by a participant’s 
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response to three to four statements, rated on an eight point scale. The design of this tool is 

formed from the Life Effectiveness Questionnaire (Neill 1997), which has been used in many 

training programs. It produces personal and social reports and reviews about each participant, in 

which a project manager can use to evaluate the participants’ personal, social, and work-place 

domains (Neill 2003; Neill 2008).  

 This tool is important for good quality experimental research (Neill 2003). Additionally, 

this instrument is developed for researching and evaluating personal objectives, which include 

self-awareness and self-understanding, self confidence in personal ability, time management and 

how time is used and treated, leadership capability, initiative taking for preventing and solving 

problems, decision making by making decisions when under pressure, and openness to effective 

changes. It also measures the social objectives, which involves awareness and understanding of 

others, communication skills, ability to work cooperatively in teams, and conflict resolution 

skills. Further, the tool evaluates the work-place objectives which basically include building trust 

and encouragement between team members, supporting positive relations and communications at 

work and within teams, abundance mentality by showing the attitude that everyone has enough 

to succeed, and personal accountability by willing to take responsibility and seek success (Neill 

2003; Neill 2008).  

 In general, this tool provides a reasonably comprehensive evaluation mechanism that 

meets the objective of assessing the personal and social aspects of team members in a cost and 

time efficient manner. The instrument is flexible, in which it can be customizable and can 

partially be used to meet any program objectives and requirements. In other words, researchers 

can choose from the pool of scales and items to build their own customized set for measuring the 

effects of personal and social aspects of participants in a particular study or a graduate 

research/experiment. That is, it would not affect the overall validity and reliability of the 

questionnaire (Neill 2003; Neill 2008).  

 

Sample of the Communication items are (Neill 2003; Neill 2008):  

1. People understand me when I am talking.  

2. I communicate effectively with other people.  

3. I have good conversations with other people.  

4. I communicate well when in a group.  
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Sample of the Decision Making items are: 

1. I make wise decisions.  

2. I make clear decisions. 

3. Even under pressure, I make good decisions.  

4. I get confused when making decisions.  

 

Sample of Time Management items are: 

1. I plan and use my time efficiently. 

2. I do not waste time.  

3. I manage to use my time well.  

 

6.2.2 Formal Study (1) Data Analysis, Results, and Discussion 
 

The data of the first formal study, which was conducted on people who have experience in 

software development projects, focusing on the requirements engineering tasks, were analyzed in 

two different ways. The first analysis involves the entire set of data, in which all data was 

analyzed together without organizing them into categories, while the second analysis classifies 

the data into different categories based on the diversity in culture, considering the main cultures 

involved in this study (American, Arabic, and Indian). In addition to the first two analyses, a 

third analysis is performed to carry out the comparisons between the cultures based on the 

ratings of the participants. However, this step includes only the three main cultures investigated 

in this study.   

The survey of the first formal study was designed to test a number of hypotheses and 

answer a set of questions related to communication in software teams. More specifically, the 

hypotheses and questions that were tested and investigated in this study are: 

1) Is there a difference between the communication process that takes place in RE phase, in 

multicultural teams and uni-cultural teams, with respect to the following items (in 

general, and for specific cultures involved in this study)?  

1. People understand me when I am talking. 

2. I communicate effectively with other people. 
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3. I have some difficulties expressing my ideas. 

4. I sometimes have difficulties explaining and translating my idioms. 

5. I sometimes fail to convey/interpret messages to others. 

6. I sometimes miss the meanings of the messages conveyed by others. 

7. I sometimes feel unable to speak what I really mean. 

8. I do not waste time in communication. 

9. I have good conversations with other people. 

10. I communicate well when in a group. 

11. I understand other team members when they are talking. 

12. I plan and use my time effectively. 

13. I make wise decisions.   

14. I make clear decisions. 

15. Even under pressure, I make good decisions.  

16. I get confused when making decisions. 

17. I manage to use my time well. 

2) Do the differences between communication in multicultural teams and uni-cultural teams 

vary from culture to another, considering the main cultures involved in this study 

(American, Arabic, and Indian)? 

3) Are there differences between the five cultural factors (i.e., language, attitude, roles, 

social organization, and time)? What are the cultural factors that have most impact on 

communication and on the amount of rework and delay (in general, and for specific 

cultures involved in this study)? How often the situations occur when cultural factors 

have impact on communication in software teams?  

4) Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

5) Are there differences between the effect of miscommunication on rework, delay, or the 

overall project productivity? Does miscommunication in RE phase produce conflicts 

which increase the amount of rework, and delays? Does miscommunication in 

multicultural teams increase the amount of errors/defects in the final software product? 

Does miscommunication in multicultural software teams increase the risk of delivering 

the final product on time and within budget? Does miscommunication in multicultural 
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software teams affect the overall project productivity? How often these situations occur 

(in general, and for specific cultures involved in this study)? 

6) Are there differences between the main cultures involved in this study (American, 

Arabic, and Indian) in terms of the participants’ responses? i.e., comparing all survey 

results and ratings based on “Culture”.    

     

6.2.2.1 Analysis, Results, and Discussion (1) 

 

Sixty-eight (68) people participated in this study, where 47 (69%) of them were male, 20 (29%) 

were female, and only one participant (1%) provided no answer. 26 (38%) of the participants had 

less than four years of experience in software development projects, 20 (29%) had four to eight 

years of experience, 21 (31%) had more than eight years of experience in software projects, and 

only one (1%) did not provide an answer. 30 (44%) of the participants had been involved in less 

than ten software projects, 23 (34%) had been working on ten to twenty projects, and 15 (22%) 

of the participants had been involved in more than twenty software projects. The participants had 

different cultural background, but the majority belonged to the following cultures: American, 

Arabic, and Indian. Most participants knew at least two languages (speak/read/write), where 

English was one of them. More information and details about the participants’ gender, years of 

experience, number of projects, and culture are shown in Appendix D, Table D.1. More 

information about native language and other languages are demonstrated in Appendix D, Table 

D.2. Around 97% of the participants have experience working in both multicultural software 

teams and uni-cultural teams.          

The second section of the questionnaire measures attitude, social organization, time, and 

roles using the MBTI instrument (Myers 1998). In general, the participants have different 

attitudes, social organization, time, and roles. However, categorizing the participants based on 

culture, shows that people with the same cultural background share about the same attitude, 

social organization, time, and roles. More details regarding this aspect are discussed in the 

second analysis of the data which classifies the participants into different categories based on 

culture.  

The third section of the survey involves questions that determine if there is a difference 

between communication in multicultural teams and uni-cultural teams.  
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Differences in Team Communication for All Participants  

People encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because cultural diversity has a negative impact on 

team’s communication. The communication process in software requirements engineering, is 

expected to be much easier and has fewer problems in uni-cultural teams, compared to 

multicultural teams. 

 

Hypothesis 1: Participants will indicate greater communications problems, challenges, and 

obstacles on multicultural teams when answering Q14-30, compared to those in uni-cultural 

teams.      

 

Statistical test(s): Multiple Comparisons Tests (F-Test) – Slices Method.  

 

Results: 

- A test of normality of residuals for the ANOVA/Tukey-Kramer HSD was performed. 

Based on the histogram and Q-Q plot, the normality assumption is acceptable (residuals 

are normal). 

- The multiple comparison tests (F-Test) show that there is a statistically significant 

difference between communication that occurs in multicultural teams and uni-cultural 

teams. F (16, 2129) = 6.758, P < 0.0001.   

- More specifically, there is a statistically significant difference between communication 

that occurs in multicultural and uni-cultural teams with respect to eight specific items as 

shown Tables 6.1 and 6.2.      

 

Tables 6.1 and 6.2 show the comparison between the multicultural teams and uni-cultural teams. 

More specifically, it demonstrates the number of participants and their choices on the Likert 

scale, as well as the mean of the ratings, F ratio, and the Prob > F value.     
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Table 6.1: Comparison between teams for Q14-23 (General) 

 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

14. People 

understand me 

when I am talking 

 

     

 

 

  

 

10.17 

 

 

 

 

0.0014* 

15. I communicate 

effectively with 

other people 

 

     

 

 

  

 

4.18 

 

 

 

 

0.0411* 

16. I have some 

difficulties 

expressing my ideas 

 

     

 

 

  

 

12.29 

 

 

 

 

0.0005* 

17. I sometimes 

have difficulties 

explaining and 

translating my 

idioms 

 

     

 

 

  

 

26.45 

 

 

 

 

< 0.0001* 

18. I sometimes fail 

to convey/interpret 

messages to others 

 

     

 

 

  

 

11.48 

 

 

 

 

0.0007* 

19. I sometimes 

miss the meanings 

of the messages 

conveyed by others 

 

     

 

 

  

 

20.38 

 

 

 

 

< 0.0001* 

20. I sometimes feel 

unable to speak 

what I really mean 

 

     

 

 

  

 

3.43 

 

 

 

 

0.06 

21. I do not waste 

time in 

communication 

 

     

 

 

  

 

2.24 

 

 

 

 

0.13 

22. I have good 

conversations with 

other people 

 

     

 

 

  

 

5.16 

 

 

 

 

0.0232* 

23. I communicate 

well when in a 

group 

 

     

 

 

  

 

3.38 

 

 

 

 

0.07 

 
 

   

  1.98    1.63 
 0    0 

 7    2 

 49   37 

8   26 

  
 

   

 
  

 
  

  1.87    1.65 

 0    0 
 5    2 

 45   38 
 13   25 

  
 

 
  

 
 

  
  

 
   

 
 

  
  

 
  

    
 

  

  
 

   

  
   

  2.67    3.06 
  5   13 

 4    1 
 18    7 

 37   44 

  2.46    3.03   7   15 

 23   40  28   7 
 7   3 

  2.52    2.89 
  2   11 

 34   38 
 23   14 

  5   2 

  2.39    2.89 

 

  2   12 
 26   34  31   19 

 5    0 

  8   13   2.7    2.91 
 32   33  19   17 

  4    1 

  2.68    2.52 
 12   10   25   22 

  20   23 
  6    9 

  1.94    1.68 

 0    1  8   2 

 43   36 
 12   24 

  2.02    1.81  0    1  11    5 
42    38 

10   19 
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Table 6.2: Comparison between teams for Q24-30 (General)   

 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

24. I understand 

other team 

members when 

talking 

 

     

 

 

  

 

8.7 

 

 

 

 

0.0032* 

25. I plan and use 

my time effectively 

 

     

 

 

  

 

0.08 

 

 

 

 

0.78 

26. I make wise 

decisions 

 

     

 

 

  

 

0.02 

 

 

 

 

0.9 

27. I make clear 

decisions 

 

     

 

 

  

 

0.07 

 

 

 

 

0.79 

28. Even under 

pressure, I make 

good decisions 

 

     

 

 

  

 

0.32 

 

 

 

 

0.57 

29. I get confused 

when making 

decisions 

 

     

 

 

  

 

0.5 

 

 

 

 

0.48 

30. I mange to use 

my time well 

 

     

 

 

  

 

0.31 

 

 

 

 

0.58 

 

As shown in Table 6.1 and 6.2, the participants indicate that there is a difference between 

communication in multicultural teams and uni-cultural teams, in which the communication 

process appears to be straightforward and unproblematic in uni-cultural software teams. Table 

D.3 in Appendix D, illustrates the average, median, and mode for section 3, questions [14-30].  

 

Discussion: 

Based on the analysis of the data, 60% of the participants have more than four years of 

experience in software projects, and 56% have been involved in more than ten software projects. 

  
   

  

  

  

   

  

   

  

  

  

  

 
  

  

  

  2    1.67 

 2    1 
 7    1 

 44    38  11   24 

  1.95   1.98 

 0    0 

 7    7 
 46    47 

 10    8 

  1.86   1.84 

  1.92   1.89 

2.03   1.97 

  2.92    3 

  1.97   1.91 

 50    49 

 0    1 

 2    1  11   13 

 0    1 
 5    3 

 45    46 
 10   12 

 1    2 
 9    5 

 44    46 
 9   11 

 8  12 
 42    40  13    12 

 0    0 

 0    0 
 6    5 

 50    48 
 8  11 
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Therefore, the participants have enough experience working in software development projects 

and teams. In the software requirements engineering phase, people encounter a number of 

obstacles while eliciting, communicating, and negotiating the requirements on their teams. 

However, the study shows that obstacles and problems occur mostly in multicultural teams. 

Based on the statistical tests (Multiple Comparisons Tests (F-Test) – Slices Method), there is a 

statistically significant difference between communication that occurs in multicultural teams and 

uni-cultural teams with respect to eight specific items as reported in table 6.1 and 6.2.    

There are differences between some communication aspects between those that occur in 

multicultural teams and uni-cultural teams. In other words, the participants better understand 

each other when talking, and effectively communicate in uni-cultural teams. Thus, the level of 

understanding and communicating is higher in uni-cultural teams than that level in multicultural 

teams. In multicultural teams, people have some difficulties expressing their ideas, and 

explaining/translating their idioms, while the difficulty level decreases in uni-cultural teams. 

Moreover, the participants sometimes fail to convey/interpret messages to others, or miss the 

meanings of the messages conveyed by others in multicultural teams, and these problems have 

less effect in uni-cultural teams. Further, participants sometimes feel unable to say what they 

really mean in multicultural teams, while it appears to be much easier in uni-cultural teams. 

People have better conversations with others, communicate well in a group, and better 

understand other team members when talking in uni-cultural teams than those in multicultural 

teams.   

The data also demonstrates that the participants’ attitudes and behaviors in regarding and 

using “time” are different when it comes to multicultural teams. More specifically, most people 

tend to waste time in communication in multicultural teams. On the other hand, they plan and use 

time effectively, and manage to use time well in both multicultural and uni-cultural teams. Same 

applies for making decisions under different circumstances. People can make wise and clear 

decisions, make good ones even under pressure, and do not get confused when making them in 

both multicultural and uni-cultural teams, since no differences were noticed in the data. 
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Differences in Team Communication Between the Main Cultures Involved in this Study 

Differences between the communication process in multicultural teams and uni-cultural teams 

are expected to vary from culture to another (Arabic, American, and Indian) since different 

cultures have different communication issues with respect to the independent cultural aspects.   

 

Hypothesis 2: Participants from different cultures will indicate different communications 

problems and issues on multicultural teams and uni-cultural teams when answering Q14-30.   

 

Statistical test(s): ANOVA/F-Test.   

 

Results: 

- The ANOVA/F-Test does not indicate that the differences between communication in 

multicultural teams and uni-cultural teams vary from culture to another, considering the 

main cultures involved in this study (American, Arabic, and Indian) with respect to Q14-

30. F (2, 1883) = 0.157, P = 0.855.   

 

Discussion:  

Based on the statistical test, there are no statistically significant differences between the three 

main cultures involved in this study with respect to the items specified in Q14-30. Thus, there is 

no evidence that the differences between communication in multicultural and uni-cultural teams 

vary from culture to another. It was expected that differences exist since different cultures have 

different communication issues with respect to the cultural aspects, but the result does not 

indicate that.    

 

The fourth section consists of questions that address the relationships between the cultural 

factors and communication, and their impacts on productivity.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 
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them are expected to have more impact while others are expected to have less impact, based on 

the diversity in culture.   

 

Hypothesis 3: Participants will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q31-35. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   

  

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The effect test demonstrates that the distribution is not normal when residuals were 

tested, but we performed statistical tests on the data to see if there are differences 

between the cultural factors with respect to their impacts on communication.  

- The nonparametric Wilcoxon/Kruskal-Wallis shows that there are no statistically 

significant differences between the five cultural factors (Language, Attitude, Time, Roles, 

and Social Organization). 
2 

(4) = 4.026, P = 0.403. The Tukey-Kramer HSD test also 

indicates the same result.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the five 

cultural factors. 
2 

(4) = 2.782, P = 0.595. The Tukey-Kramer HSD test also indicates the 

same result.  

 

Table 6.3 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q31-35.  
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Table 6.3: Participants’ responses for Q31-35 (General)   

 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

31. Differences in 

languages 
(spoken/written) lead 

to miscommunication 

in software 

development teams 

 

 

 

     

 

 

 

 

 

2.22 

 

 

 

     

 

 

 

 

 

2.89 

 

 

32. Differences in 

individuals’ attitudes 

(behavior, and 

communication) lead 

to miscommunication 

in software 

development teams 

 

     

 

 

 

 

 

1.94 

 

     

 

 

 

 

 

2.74 

 

 

33. Differences in 

values, priorities, or 

approach lead to 

miscommunication in 

software development 

teams 

 

 

 

     

 

 

 

 

 

2.06 

 

 

 

     

 

 

 

 

 

2.72 

 

 

34. Differences in 

time management 

(the way people 

regard & use time) 

lead to 

miscommunication in 

software development 

teams 

 

     

 

 

 

 

 

2.10 

 

 

 

     

 

 

 

 

 

2.78 

 

 

35. Differences in 

roles (perceptions of 

who should make the 

decisions & who has 

responsibility for 

what) lead to 

miscommunication in 

software teams 

 

     

 

 

 

 

 

2.09 

 

 

 

     

 

 

 

 

 

2.74 

 

 

 

Discussion: 

The results do not indicate that there are differences between the five cultural factors involved in 

this study, and between the occurrences of the different situations related to those factors. That 

is, there is no evidence that the cultural factors are different in terms of their impact on 

communication. As shown in table 6.3, the participants generally agree that the five cultural 
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factors have impact on communication in software teams, and those situations sometimes occur. 

We expected that attitude and language would have more impact than the other factors, based on 

the informal study results. However, the results do not indicate so. Different explanations can be 

predicted, in which one possible explanation is that the five questions, that were aimed to 

measure the effect of the cultural factors on communication, do not tell which of the factors have 

more or less impact on communication, instead, the questions ask the participants whether they 

agree or disagree that differences in those factors might cause miscommunication in software 

team. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.       

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors.  

 

Hypothesis 4: Participants will indicate that miscommunication have different impacts on 

rework, delays, and the overall project productivity, when answering Q36-41.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The effect test shows that the distribution is normal when the residuals were tested.  

- The nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the statements indicated from Q36-41. 
2 

(5) = 15.842, P 

= 0.0073.  

- The Tukey-Kramer HSD test shows that there is only a statistically significant difference 

between miscommunication in the RE phase produces conflicts which increase the 

amount of rework, and miscommunication in multicultural software teams increases the 

risk of delivering the final product on time (P-value = 0.0110*) which is less than alpha = 
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0.05. Other than that, the differences between all other statements indicated from Q36-41 

are not significant.  

- Based on the means of the ratings, subjects agree with the statements. 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the 

statements from Q36-41. 
2 

(5) = 6.614, P = 0.251. The Tukey-Kramer HSD test 

indicates the same result.   

 

Table 6.4 shows the number of participants and their choices on the Likert scale, and the mean of 

their responses for Q36-41. 
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Table 6.4: Participants’ responses for Q36-41 (General) 
 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

36. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of rework 

 

 

 

     

 

 

 

 

 

1.92 

 

 

 

     

 

 

 

 

 

2.68 

 

 

37. 

Miscommunication in 

multi-cultural teams 

increases the amount 

of errors/defects in 

the final software 

products 

 

     

 

 

 

 

 

2.27 

 

     

 

 

 

 

 

2.95 

 

 

38. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product on time 

 

 

     

 

 

 

 

 

2.38 

 

 

 

     

 

 

 

 

 

2.95 

 

 

39. 

Miscommunication in 

multi-cultural 

software teams affect 

the overall project 

productivity 

 

 

 

     

 

 

 

 

 

2.23 

 

 

 

     

 

 

 

 

 

2.91 

 

 

40. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of delays 

 

 

 

     

 

 

 

 

 

2.02 

 

 

 

     

 

 

 

 

 

2.75 

 

 

41. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product within budget 

 

 

     

 

 

 

 

 

2.27 

 

 

 

     

 

 

 

 

 

2.9 
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Table D.4 in Appendix D, illustrates the average, median, and mode for section 4, questions [31-

41].   

 

Discussion:   

The result indicates that there is only a statistically significant difference between 

miscommunication in the RE phase produces conflicts which increase the amount of rework, and 

miscommunication in multicultural software teams increases the risk of delivering the final 

product on time. As shown in table 6.4, and when comparing the two statements, the participants 

are more on the “agree” side than the “disagree” side for the statement where miscommunication 

increases the amount of rework. On the other hand, the participants are more on the “disagree” 

side for the statement where miscommunication increases the risk of delivering the final product 

on time. However, the differences are relatively small.    

 

6.2.2.2 Analysis, Results, and Discussion (2)           

  

The second analysis of this study classifies the participants into categories based on culture. 

Three categories have been formulated: Americans, Arabs (Middle Easterners), and Indians. 

 

Americans 

Analysis & Results  

 

35 people who belong to the American cultural background participated in this study, where 26 

of them were male, 8 were female, and only one participant provided no answer. 11 of the 

participants have less than four years of experience in software development projects, 12 have 

four to eight years of experience, 11 have more than eight years of experience in software 

projects, and only one did not provide an answer. 11 of the participants have been involved in 

less than ten software projects, 16 have worked on ten to twenty projects, and 8 of the 

participants have been involved in more than twenty software projects. Only 11 participants 

know at least two languages (speak/read/write), where English is the native one. Other languages 

are: Spanish, German, French, and Swahili. More information and details about the participants’ 

gender, years of experience, number of projects, and culture are found in Appendix D, table D.1. 
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More information about native language and other languages are demonstrated in Appendix D, 

table D.2. Around 99% of the participants have experience working in both multicultural 

software teams and uni-cultural teams.  

The second section of the questionnaire measures attitude, social organization, time, and 

roles using the MBTI instrument (Myers 1998).  

 

Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

 

Based on the data analysis, 28 of the participants are Introverts, while 7 are Extroverts. This 

means that most participants “have quiet energy, listen more than talk, think quietly inside their 

heads, think, then act, feel comfortable being alone, prefer to work ‘behind the scenes’, have 

good power of concentration, prefer to focus on one thing at a time, and are self-contained and 

reserved” (Myers 1998; Peslak 2006). 21 participants are Sensors, and 14 are Intuitives. 

However, the majority of people “focus on details & specifics, admire practical solutions, notice 

details & remember facts, are pragmatic – see what is, live in the here-and-now, trust actual 

experience, like to use established skills, like step-by-step instructions, and work at steady pace” 

(Myers 1998; Peslak 2006). Others “focus on the big picture & possibilities, admire creative 

ideas, notice anything new or different, are inventive – see what could be, think about future 

implications, trust their gut instincts, prefer to learn new skills, like to figure things out for 

themselves, and work in bursts of energy” (Myers 1998; Peslak 2006). 27 participants are 

Thinkers, while 8 are Feelers. Thus, most participants “make decisions objectively, appear cool 

and reserved, most convinced by rational arguments, are honest & direct, value honesty & 

fairness, take few things personally, tend to use flaws, motivated by achievement, and argue or 

debate issues for fun” (Myers 1998; Peslak 2006). 22 participants are Judgers, and 13 are 

Perceivers. However, the majority of people “make most decisions pretty easily, are serious & 

conventional, pay attention to time & are prompt, prefer to finish projects, work first, play later, 

want things decided, see the need for most rules, like to make & stick with plans, and find 

comfort in schedules” (Myers 1998; Peslak 2006). Others “may have difficulty in making 

decisions, are playful & unconventional, are less aware of time & run late, prefer to start 

projects, play first, work later, want to keep opinions open, question the need for many rules, like 
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to keep plans flexible, and want the freedom to be spontaneous” (Myers 1998; Peslak 2006). 

That is, most people who belong to the American culture appear to be ISTJ.       

 

Discussion:  

The analysis of the MBTI shows that people who have American cultural background are mostly 

Introverts, and Thinkers. The data also demonstrates that most of them are Sensors and Judgers, 

but the differences were not significant. Generally, people who belong to the American culture 

are ISTJ. 

 

The third section of the survey involves questions that determine if there is a difference between 

communication in multicultural teams and uni-cultural teams.  

 

Differences in Team Communication for Americans  

Americans encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because cultural diversity has a negative impact on 

team’s communication. The communication process in software requirements engineering, is 

expected to be much easier and has fewer problems in uni-cultural teams, compared to 

multicultural teams. 

 

Hypothesis 5: Americans will indicate greater communications problems, challenges, and 

obstacles on multicultural teams when answering Q14-30, compared to those in uni-cultural 

teams.      

 

Statistical test(s): Multiple Comparisons Tests (F-Test) – Slices Method.   

 

Results: 

- A test of normality of residuals for the ANOVA/Tukey-Kramer HSD was performed. 

Based on the histogram and Q-Q plot, the normality assumption is acceptable (residuals 

are normal). 
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- There is a statistically significant difference between communication that occurs in 

multicultural teams and uni-cultural teams for the American culture. F (16, 1080) = 

6.008, P < 0.0001.   

- There is a statistically significant difference between communication that occurs in 

multicultural teams and uni-cultural teams with respect to seven specific items for the 

American culture.     

 

Tables 6.5 and 6.6 show the comparison between the multicultural teams and uni-cultural teams 

for the American culture. More specifically, it demonstrates the number of participants and their 

choices on the Likert scale, as well as the mean of the ratings, F ratio, and the Prob > F value. 
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Table 6.5: Comparison between teams for Q14-23 (American) 

 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

14. People 

understand me 

when I am talking 

 

     

 

 

  

 

10.51 

 

 

 

 

0.0012* 

15. I communicate 

effectively with 

other people 

 

     

 

 

  

 

3.65 

 

 

 

 

0.06 

16. I have some 

difficulties 

expressing my ideas 

 

     

 

 

  

 

8.01 

 

 

 

 

0.0047* 

17. I sometimes 

have difficulties 

explaining and 

translating my 

idioms 

 

     

 

 

  

 

16.32 

 

 

 

 

< 0.0001* 

18. I sometimes fail 

to convey/interpret 

messages to others 

 

     

 

 

  

 

8.01 

 

 

 

 

0.0047* 

19. I sometimes 

miss the meanings 

of the messages 

conveyed by others 

 

     

 

 

  

 

18.91 

 

 

 

 

< 0.0001* 

20. I sometimes feel 

unable to speak 

what I really mean 

 

     

 

 

  

 

1.72 

 

 

 

 

0.19 

21. I do not waste 

time in 

communication 

 

     

 

 

  

 

2.97 

 

 

 

 

0.09 

22. I have good 

conversations with 

other people 

 

     

 

 

  

 

4.8 

 

 

 

 

0.0287* 

23. I communicate 

well when in a 

group 

 

     

 

 

  

 

3.02 

 

 

 

 

0.08 

 
 

 
  

  2.03    1.59 
 0    0 

 4    0 

 27   20 

3   14 

 
 

   

 

  
  

  1.97    1.71 

 0    0 
 3    1 

 26   22 
  4    11 

  

 

  

  

  
  

 
  

 

 

  
  

  

 
 

   
  

  

 
   

  

    

  2.62       3 
  1    5 

 3    0 
  8     5 

 22   24 

  2.49    3.03   3    5 

 15   26  13    2 
 4    1 

  2.41    2.79 
  0   3 

  19  22 
 10   8 

  5    1 

  2.21    2.79 

 

  0    3 
 12   21  17   10 

 5    0 

  4    5   2.68    2.85 
 16   19  13   10 

   1    0 

  2.62    2.38 
  6    4   12   9 

  13   17 
  3    4 

  2.03    1.73 

 0    0  6   1 

 22   22 
  5    10 

  2.15    1.91 
 0    0 

    8   4 
22    21 

 3     7 
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Table 6.6: Comparison between teams for Q24-30 (American) 
 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

24. I understand 

other team 

members when 

talking 

 

     

 

 

  

 

16.89 

 

 

 

 

< 0.0001* 

25. I plan and use 

my time effectively 

 

     

 

 

  

 

0.06 

 

 

 

 

0.8 

26. I make wise 

decisions 

 

     

 

 

  

 

0.18 

 

 

 

 

0.67 

27. I make clear 

decisions 

 

     

 

 

  

 

0.05 

 

 

 

 

0.82 

28. Even under 

pressure, I make 

good decisions 

 

     

 

 

  

 

0.41 

 

 

 

 

0.52 

29. I get confused 

when making 

decisions 

 

     

 

 

  

 

0.19 

 

 

 

 

0.66 

30. I mange to use 

my time well 

 

     

 

 

  

 

0.39 

 

 

 

 

0.53 

 

 

As shown in tables 6.5 and 6.6, the participants who belong to the American culture indicate that 

there is a difference between communication in multicultural teams and uni-cultural teams, in 

which the communication process appears to be less complicated and unproblematic in uni-

cultural software teams, while it is challenging in multicultural teams.  

 

 

 

 

  

    

  

  

  

  

  

  

  

  

  

  

  

  

2.29    1.74 

 2    0 
 7    1 

 24    23   1    10 

  2.06   2.09 

 0    0 

 4    4 

 28    28 
 2     1 

   2     1.94 

  2.06   2.03 

2.06   1.97 

  2.91    2.97 

  2.09    2 

 30    30 

 0    0 

 2    1  2     3 

 0    0 
 4    3 

 27    29 
 2    2 

 0    0 
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 26    27 
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 2    3 
 27    26 

 5      4 
 0    0 

 0    0 
 4    2 
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 1    2 
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Discussion:  

Based on the statistical tests, there is a statistically significant difference between communication 

that occurs in multicultural teams and uni-cultural teams with respect to seven specific items for 

the American culture as reported in tables 6.5 and 6.6. 

It appears that the communication process in software projects, focusing on the RE tasks, 

is much easier and has fewer problems in uni-cultural teams, compared to multicultural teams. 

They have some difficulties expressing ideas, as well as explaining and translating idioms in 

multicultural teams, while they do not in uni-cultural teams. In multicultural teams, they 

sometimes miss the meanings of messages conveyed by others and waste time in 

communication. Moreover, they sometimes do not understand other team members when talking 

in multicultural software teams. However, they have no critical problems in making decisions 

and dealing with managing, planning, and using time.     

 

The fourth section consists of questions that address the relationships between the cultural 

factors and communication, and their impacts on productivity. 

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the American culture.   

 

Hypothesis 6: Americans will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q31-35. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    
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Results: 

 

- The effect test demonstrates that the distribution is not normal when residuals were 

tested, but statistical tests were performed.  

- The nonparametric Wilcoxon/Kruskal-Wallis shows that there are no statistically 

significant differences between the five cultural factors (Language, Attitude, Time, Roles, 

and Social Organization), with respect to the American culture. 
2
 (4) = 3.163, P = 0.531. 

The Tukey-Kramer HSD test also indicates the same result.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the five 

cultural factors for the American culture. 
2
 (4) = 2.818, P = 0.589. The Tukey-Kramer 

HSD test also indicates the same result.    

 

Table 6.7 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q31-35.  
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Table 6.7: American responses for Q31-35  

 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

31. Differences in 

languages 
(spoken/written) lead 

to miscommunication 

in software 

development teams 

 

 

 

     

 

 

 

 

 

2.06 

 

 

 

     

 

 

 

 

 

2.86 

 

 

32. Differences in 

individuals’ attitudes 

(behavior, and 

communication) lead 

to miscommunication 

in software 

development teams 

 

     

 

 

 

 

 

1.91 

 

     

 

 

 

 

 

2.71 

 

 

33. Differences in 

values, priorities, or 

approach lead to 

miscommunication in 

software development 

teams 

 

 

 

     

 

 

 

 

 

2 

 

 

 

     

 

 

 

 

 

2.71 

 

 

34. Differences in 

time management 

(the way people 

regard & use time) 

lead to 

miscommunication in 

software development 

teams 

 

     

 

 

 

 

 

2.20 

 

 

 

     

 

 

 

 

 

2.94 

 

 

35. Differences in 

roles (perceptions of 

who should make the 

decisions & who has 

responsibility for 

what) lead to 

miscommunication in 

software teams 

 

     

 

 

 

 

 

2.03 

 

 

 

     

 

 

 

 

 

2.71 

 

 

  

Discussion:  

The results do not indicate that there are differences between the five cultural factors involved in 

this study, and between the occurrences of the different situations related to those factors, with 

respect to the American culture. That is, there is no evidence that the cultural factors are different 

in terms of their impact on communication. As shown in table 6.7, the participants generally 
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agree that the five cultural factors have impact on communication in software teams, and those 

situations sometimes occur. We expected that attitude and language would have more impact 

than the other factors, based on the informal study results. However, the results do not indicate 

so. Different explanations can be predicted, in which one possible explanation is that the five 

questions, that were aimed to measure the effect of the cultural factors on communication, do not 

tell which of the factors have more or less impact on communication, instead, the questions ask 

the participants whether they agree or disagree that differences in those factors might cause 

miscommunication in software team. Another explanation would be that the participants were 

not able to communicate their answers or discriminate among the different factors, and could not 

really tell which one has more or less impact. 

Based on the averages, all cultural factors investigated in this study, show to have some 

impacts on the communication process and productivity. The following are the cultural factors 

sorted out based on their impacts from high to low: attitude, social organization, roles, language, 

and time.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors with respect to the American culture.  

 

Hypothesis 7: Americans will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q36-41.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The effect test shows that the distribution is normal when the residuals were tested.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the statements indicated from Q36-41, with respect to the 
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American culture. 
2
 (5) = 8.273, P = 0.142. The Tukey-Kramer HSD test indicates the 

same result. 

- Based on the means of the ratings, subjects agree with the statements.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the 

statements from Q36-41 for the American culture. 
2
 (5) = 3.367, P = 0.644. The Tukey-

Kramer HSD test indicates the same result. 

 

Table 6.8 shows the number of participants and their choices on the Likert scale, and the mean of 

their responses for Q36-41. 
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Table 6.8: American responses for Q36-41  
 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

36. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of rework 

 

 

 

     

 

 

 

 

 

1.90 

 

 

 

     

 

 

 

 

 

2.77 

 

 

37. 

Miscommunication in 

multi-cultural teams 

increases the amount 

of errors/defects in 

the final software 

products 

 

     

 

 

 

 

 

2.26 

 

     

 

 

 

 

 

2.97 

 

 

38. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product on time 

 

 

     

 

 

 

 

 

2.26 

 

 

 

     

 

 

 

 

 

3 

 

 

39. 

Miscommunication in 

multi-cultural 

software teams affect 

the overall project 

productivity 

 

 

 

     

 

 

 

 

 

2.21 

 

 

 

     

 

 

 

 

 

2.94 

 

 

40. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of delays 

 

 

 

     

 

 

 

 

 

1.90 

 

 

 

     

 

 

 

 

 

2.70 

 

 

41. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product within budget 

 

 

     

 

 

 

 

 

2.13 

 

 

 

     

 

 

 

 

 

2.94 
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     5 

    2 
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20 

    7     3 
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17 
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  21 

   7 

  2     2 

19 
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Discussion:  

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.8, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.         

  

Arabs (Middle Easterners)  

Analysis & Results  

 

15 people who belong to the Arabic (Middle Eastern) cultural background participated in this 

study, where 11 of them were male, and 4 were female. 5 of the participants have less than four 

years of experience in software development projects, 5 have four to eight years of experience, 

and 5 have more than eight years of experience in software projects. 9 of the participants have 

been involved in less than ten software projects, only 2 have worked on ten to twenty projects, 

and 4 of the participants have been involved in more than twenty software projects. 8 participants 

were from Kuwait, 5 from Egypt, one from KSA, and one from Syria. All participants know two 

languages (speak/read/write), where Arabic is the primary language, and English is the second 

language. Two participants know more than two languages. Other languages are: Japanese and 

Persian. More information and details about the participants’ gender, years of experience, 

number of projects, and culture are found in Appendix D, table D.1. More information about 

native language and other languages are demonstrated in Appendix D, table D.2. Around 99% of 

the participants have experience working in both multicultural software teams and uni-cultural 

teams.  

The second section of the questionnaire measures attitude, social organization, time, and 

roles using the MBTI instrument (Myers 1998).  

 

Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 
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Based on the data analysis, 9 of the participants are Introverts, while 6 are Extroverts. This 

means that 9 participants “have quiet energy, listen more than talk, think quietly inside their 

heads, think, then act, feel comfortable being alone, prefer to work ‘behind the scenes’, have 

good power of concentration, prefer to focus on one thing at a time, and are self-contained and 

reserved” (Myers 1998; Peslak 2006). Others “have high energy, talk more than listen, think out 

loud, act, then think, like to be around people a lot, prefer a public role, can sometimes be easily 

distracted, prefer to do lots of things at once, and are outgoing & enthusiastic” (Myers 1998; 

Peslak 2006). 12 participants are Intuitives, and only 3 are Sensors. This means that the majority 

of people “focus on the big picture & possibilities, admire creative ideas, notice anything new or 

different, are inventive – see what could be, think about future implications, trust their gut 

instincts, prefer to learn new skills, like to figure things out for themselves, and work in bursts of 

energy” (Myers 1998; Peslak 2006). 9 participants are Thinkers, while 6 are Feelers. Thus, some 

participants “make decisions objectively, appear cool and reserved, most convinced by rational 

arguments, are honest & direct, value honesty & fairness, take few things personally, tend to use 

flaws, motivated by achievement, and argue or debate issues for fun” (Myers 1998; Peslak 

2006). Others “decide based on their values & feelings, appear warm & friendly, most convinced 

by how they feel, are diplomatic and tactful, value harmony & compassion, take many things 

personally, are quick to compliment others, are motivated by appreciation, and avoid arguments 

and conflicts” (Myers 1998; Peslak 2006). 9 participants are Judgers, and 6 are Perceivers. Some 

people “make most decisions pretty easily, are serious & conventional, pay attention to time & 

are prompt, prefer to finish projects, work first, play later, want things decided, see the need for 

most rules, like to make & stick with plans, and find comfort in schedules” (Myers 1998; Peslak 

2006). Others “may have difficulty in making decisions, are playful & unconventional, are less 

aware of time & run late, prefer to start projects, play first, work later, want to keep opinions 

open, question the need for many rules, like to keep plans flexible, and want the freedom to be 

spontaneous” (Myers 1998; Peslak 2006). That is, most people who belong to the Arab culture 

appear to be Intuitives (N).    

 

Discussion:  

The analysis shows that people who have Arab (Middle Eastern) cultural background are 

Intuitives. The data also demonstrates that some of them are Introverts and, others are Extroverts. 
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Some are Thinkers, and others are Feelers. Some are Judgers, and others are Perceivers. No 

differences were observed, except between Intuition (N) and Sensing (S). Generally, people who 

belong to this culture are (E or I) N (T or F) (J or P). 

The third section of the survey involves questions that determine if there is a difference 

between communication in multicultural teams and uni-cultural teams.  

 

Differences in Team Communication for Arabs  

Arabs encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because cultural diversity has a negative impact on 

team’s communication. The communication process in software requirements engineering, is 

expected to be much easier and has fewer problems in uni-cultural teams, compared to 

multicultural teams. 

 

Hypothesis 8: Arabs will indicate greater communications problems, challenges, and obstacles 

on multicultural teams when answering Q14-30, compared to those in uni-cultural teams.      

 

Statistical test(s): Multiple Comparisons Tests (F-Test) – Slices Method.   

 

Results: 

- A test of normality of residuals for the ANOVA/Tukey-Kramer HSD was performed. 

Based on the histogram and Q-Q plot, the normality assumption is acceptable (residuals 

are normal). 

- There is a statistically significant difference between communication that occurs in 

multicultural teams and uni-cultural teams. F (16, 393.9) = 1.979, P = 0.014.  

- There is a statistically significant difference between communication that occurs in 

multicultural teams and uni-cultural teams with respect to three specific items for the 

Arabic culture.    

 

Tables 6.9 and 6.10 show the comparison between the multicultural teams and uni-cultural 

teams. More specifically, it demonstrates the number of participants and their choices on the 

Likert scale, as well as the mean of the ratings, F ratio, and the Prob > F value. 
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Table 6.9: Comparison between teams for Q14-23 (Arabic) 
 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

14. People 

understand me 

when I am talking 

 

     

 

 

  

 

2.26 

 

 

 

 

0.13 

15. I communicate 

effectively with 

other people 

 

     

 

 

  

 

0.81 

 

 

 

 

0.37 

16. I have some 

difficulties 

expressing my ideas 

 

     

 

 

  

 

4.46 

 

 

 

 

0.0353* 

17. I sometimes 

have difficulties 

explaining and 

translating my 

idioms 

 

     

 

 

  

 

9.09 

 

 

 

 

 0.0027* 

18. I sometimes fail 

to convey/interpret 

messages to others 

 

     

 

 

  

 

3.28 

 

 

 

 

0.07 

19. I sometimes 

miss the meanings 

of the messages 

conveyed by others 

 

     

 

 

  

 

4.46 

 

 

 

 

0.0353* 

20. I sometimes feel 

unable to speak 

what I really mean 

 

     

 

 

  

 

0.82 

 

 

 

 

0.36 

21. I do not waste 

time in 

communication 

 

     

 

 

  

 

0.09 

 

 

 

 

0.77 

22. I have good 

conversations with 

other people 

 

     

 

 

  

 

2.26 

 

 

 

 

0.13 

23. I communicate 

well when in a 

group 

 

     

 

 

  

 

1.44 

 

 

 

 

0.23 

   

 
  

  

   2     1.62 
 0    0 

 2    1 

 9      6 

2    6 

 
  

   

  

 

 
  

  1.77    1.54 

 0    0  0    0 

 10     7 
  3    6 
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  9    4 
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Table 6.10: Comparison between teams for Q24-30 (Arabic) 
 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

24. I understand 

other team 

members when 

talking 

 

     

 

 

  

 

0.81 

 

 

 

 

0.37 

25. I plan and use 

my time effectively 

 

     

 

 

  

 

0.00 

 

 

 

 

0.99 

26. I make wise 

decisions 

 

     

 

 

  

 

0.09 

 

 

 

 

0.77 

27. I make clear 

decisions 

 

     

 

 

  

 

0.39 

 

 

 

 

0.53 

28. Even under 

pressure, I make 

good decisions 

 

     

 

 

  

 

0.81 

 

 

 

 

0.37 

29. I get confused 

when making 

decisions 

 

     

 

 

  

 

0.37 

 

 

 

 

0.54 

30. I mange to use 

my time well 

 

     

 

 

  

 

0.36 

 

 

 

 

0.55 

   

As shown in tables 6.9 and 6.10, the participants who belong to the Arab (Middle East) culture 

show that there is a difference between communication in multicultural teams and uni-cultural 

teams, in which the communication process appears to be less complicated and unproblematic in 

uni-cultural software teams, while it is challenging in multicultural teams.  
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Discussion:  

Based on the statistical test, there is a statistically significant difference between communication 

that occurs in multicultural teams and uni-cultural teams with respect to three specific items for 

the Arabic culture as reported in tables 6.9 and 6.10.  

It appears that the communication process in software projects, focusing on the RE tasks, 

is much easier and has fewer problems in uni-cultural teams, compared to multicultural teams. 

The data clearly shows that they have difficulties expressing ideas, as well as explaining and 

translating idioms in multicultural teams, while they do not in uni-cultural teams. In multicultural 

teams, they sometimes fail to convey/interpret messages to others, and miss the meanings of 

messages conveyed by others, while they do not in uni-cultural teams. They sometimes feel 

unable to speak what they really mean, but that happened rarely. They sometimes waste time in 

communication in both multi and uni-cultural teams. They have better conversations with other 

team members in uni-cultural teams. Moreover, they better understand other team members 

when talking in uni-cultural software teams. However, they have no critical problems observed 

in making decisions and dealing with managing, planning, and using time. The data also show 

that such problems exist much more in the Arab culture, compared to the American culture.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the Arabic culture.   

 

Hypothesis 9: Arabs will provide different ratings to the cultural factors in terms of their impact 

on communication when answering Q31-35. It is expected that participants indicate that attitude 

and language have the most impact on communication, and on the amount of rework and delay 

(based on the informal study results).   

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    
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Results: 

- The effect test demonstrates that the distribution is not normal when residuals were 

tested, but statistical tests were performed.   

- The nonparametric Wilcoxon/Kruskal-Wallis shows that there are no statistically 

significant differences between the five cultural factors (Language, Attitude, Time, Roles, 

and Social Organization), with respect to the Arabic culture. 
2
 (4) = 8.066, P = 0.089. 

The Tukey-Kramer HSD test also indicates the same result.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the five 

cultural factors for the Arabic culture. 
2
 (4) = 4.509, P = 0.341. The Tukey-Kramer HSD 

test also indicates the same result.  

 

Table 6.11 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q31-35.  
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Table 6.11: Arab responses for Q31-35  
 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

31. Differences in 

languages 
(spoken/written) lead 

to miscommunication 

in software 

development teams 

 

 

 

     

 

 

 

 

 

2.29 

 

 

 

     

 

 

 

 

 

2.79 

 

 

32. Differences in 

individuals’ attitudes 

(behavior, and 

communication) lead 

to miscommunication 

in software 

development teams 

 

     

 

 

 

 

 

1.93 

 

     

 

 

 

 

 

2.73 

 

 

33. Differences in 

values, priorities, or 

approach lead to 

miscommunication in 

software development 

teams 

 

 

 

     

 

 

 

 

 

2.33 

 

 

 

     

 

 

 

 

 

2.87 

 

 

34. Differences in 

time management 

(the way people 

regard & use time) 

lead to 

miscommunication in 

software development 

teams 

 

     

 

 

 

 

 

1.67 

 

 

 

     

 

 

 

 

 

2.33 

 

 

35. Differences in 

roles (perceptions of 

who should make the 

decisions & who has 

responsibility for 

what) lead to 

miscommunication in 

software teams 

 

     

 

 

 

 

 

2.13 

 

 

 

     

 

 

 

 

 

2.73 

 

 

  

Discussion:  

The results do not indicate that there are differences between the five cultural factors involved in 

this study, and between the occurrences of the different situations related to those factors. That 

is, there is no evidence that the cultural factors are different in terms of their impact on 

communication. As shown in table 6.11, the participants generally agree that the five cultural 
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factors have impact on communication in software teams, and those situations sometimes occur. 

We expected that attitude and language would have more impact than the other factors, based on 

the informal study results. However, the results do not indicate so. Different explanations can be 

predicted, in which one possible explanation is that the five questions, that were aimed to 

measure the effect of the cultural factors on communication, do not tell which of the factors have 

more or less impact on communication, instead, the questions ask the participants whether they 

agree or disagree that differences in those factors might cause miscommunication in software 

team. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.       

Based on averages, all cultural factors investigated in this study, show to have some 

impacts on the communication process and productivity. The following are the cultural factors 

sorted out based on their impacts from high to low: time, attitude, roles, language, and social 

organization.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors with respect to the Arabic culture.  

 

Hypothesis 10: Arabs will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q36-41.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The effect test shows that the distribution is normal when the residuals were tested.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the statements indicated from Q36-41, with respect to the 
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Arabic culture. 
2
 (5) = 8.305, P = 0.14. The Tukey-Kramer HSD test also indicates the 

same result.     

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the 

statements from Q36-41, for the Arabic culture. 
2
 (5) = 2.094, P = 0.836. The Tukey-

Kramer HSD test also indicates the same result.  

 

Table 6.12 shows the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q36-41. 
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Table 6.12: Arab responses for Q36-41  
 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

36. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of rework 

 

 

 

     

 

 

 

 

 

1.79 

 

 

 

     

 

 

 

 

 

2.57 

 

 

37. 

Miscommunication in 

multi-cultural teams 

increases the amount 

of errors/defects in 

the final software 

products 

 

     

 

 

 

 

 

2.23 

 

     

 

 

 

 

 

2.92 

 

 

38. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product on time 

 

 

     

 

 

 

 

 

2.57 

 

 

 

     

 

 

 

 

 

3 

 

 

39. 

Miscommunication in 

multi-cultural 

software teams affect 

the overall project 

productivity 

 

 

 

     

 

 

 

 

 

2.14 

 

 

 

     

 

 

 

 

 

2.93 

 

 

40. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of delays 

 

 

 

     

 

 

 

 

 

1.85 

 

 

 

     

 

 

 

 

 

2.92 

 

 

41. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product within budget 

 

 

     

 

 

 

 

 

2.38 

 

 

 

     

 

 

 

 

 

3 
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Discussion:    

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.12, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.         

 

Indians   

Analysis & Results  

 

9 people who belong to the Indian cultural background participated in this study, where 3 of 

them were male, and 6 were female. 7 of the participants have less than four years of experience 

in software development projects, none have four to eight years of experience, and 2 have more 

than eight years of experience in software projects. 5 of the participants have been involved in 

less than ten software projects, 2 have been worked on ten to twenty projects, and 2 of the 

participants have been involved in more than twenty software projects. Most participants know 

two Indian languages (speak/read/write) (e.g. Hindi, Tamil, Telugu, Gujarati) as primary 

languages, and all of them know English as a second language. More information and details 

about the participants’ gender, years of experience, number of projects, and culture are found in 

Appendix D, table D.1. More information about native language and other languages are 

demonstrated in Appendix D, table D.2. All participants have experience working in both 

multicultural software teams and uni-cultural teams.   

The second section of the questionnaire measures attitude, social organization, time, and 

roles using the MBTI instrument (Myers 1998).  

 

Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

 

Based on the data analysis, 5 participants are Introverts, while 4 are Extroverts. This means that 

5 participants “have quiet energy, listen more than talk, think quietly inside their heads, think, 

then act, feel comfortable being alone, prefer to work ‘behind the scenes’, have a good power of 
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concentration, prefer to focus on one thing at a time, and are self-contained and reserved” (Myers 

1998; Peslak 2006). Others “have high energy, talk more than listen, think out loud, act, then 

think, like to be around people a lot, prefer a public role, can sometimes be easily distracted, 

prefer to do lots of things at once, and are outgoing & enthusiastic” (Myers 1998; Peslak 2006). 

6 participants are Intuitives, and 3 are Sensors. This means that some people “focus on the big 

picture & possibilities, admire creative ideas, notice anything new or different, are inventive – 

see what could be, think about future implications, trust their gut instincts, prefer to learn new 

skills, like to figure things out for themselves, and work in bursts of energy” (Myers 1998; 

Peslak 2006). Others “focus on details & specifics, admire practical solutions, notice details & 

remember facts, are pragmatic – see what is, live in the here-and-now, trust actual experience, 

like to use established skills, like step-by-step instructions, and work at steady pace” (Myers 

1998; Peslak 2006). 5 of the participants are Thinkers, while 4 are Feelers. Thus, some 

participants “make decisions objectively, appear cool and reserved, most convinced by rational 

arguments, are honest & direct, value honesty & fairness, take few things personally, tend to use 

flaws, motivated by achievement, and argue or debate issues for fun” (Myers 1998; Peslak 

2006). Others “decide based on their values & feelings, appear warm & friendly, most convinced 

by how they feel, are diplomatic and tactful, value harmony & compassion, take many things 

personally, are quick to compliment others, are motivated by appreciation, and avoid arguments 

and conflicts” (Myers 1998; Peslak 2006). 8 participants are Judgers, and only 1 is a Perceiver. 

This means that the majority of people “make most decisions pretty easily, are serious & 

conventional, pay attention to time & are prompt, prefer to finish projects, work first, play later, 

want things decided, see the need for most rules, like to make & stick with plans, and find 

comfort in schedules” (Myers 1998; Peslak 2006). That is, most people who belong to the Indian 

culture appear to be Judgers (J).  

 

Discussion:  

The analysis shows that people who have Indian cultural background are Judgers. The data also 

demonstrate that some of them are Introverts and, others are Extroverts. Some are Intuitives, and 

others are Sensors. Some are Thinkers, and others are Feelers. No differences were observed, 

except between Judging (J) and Perceiving (P). Generally, people who belong to this culture are 

(E or I) (S or N) (T or F) J. 
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The third section of the survey involves questions that determine if there is a difference between 

communication in multicultural teams and uni-cultural teams. 

 

Differences in Team Communication for Indians  

Indians encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because cultural diversity has a negative impact on 

team’s communication. The communication process in software requirements engineering, is 

expected to be much easier and has fewer problems in uni-cultural teams, compared to 

multicultural teams. 

 

Hypothesis 11: Indians will indicate greater communications problems, challenges, and obstacles 

on multicultural teams when answering Q14-30, compared to those in uni-cultural teams.      

 

Statistical test(s): Multiple Comparisons Tests (F-Test) – Slices Method.   

 

Results: 

- Test of normality of residuals for the ANOVA/Tukey-Kramer HSD. Based on the 

histogram and Q-Q plot, the normality assumption is acceptable (residuals are normal). 

- There is no statistically significant difference between communication that occurs in 

multicultural teams and uni-cultural teams for the Indian culture. F (16, 261) = 0.358, P = 

0.99).   

      

Tables 6.13 and 6.14 show the comparison between the multicultural teams and uni-cultural 

teams. More specifically, it demonstrates the number of participants and their choices on the 

Likert scale, as well as the mean of the ratings, F ratio, and the Prob > F value. 
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Table 6.13: Comparison between teams for Q14-23 (Indian) 
 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

14. People 

understand me 

when I am talking 

 

     

 

 

  

 

0.52 

 

 

 

 

0.47 

15. I communicate 

effectively with 

other people 

 

     

 

 

  

 

0.52 

 

 

 

 

0.47 

16. I have some 

difficulties 

expressing my ideas 

 

     

 

 

  

 

1.17 

 

 

 

 

0.28 

17. I sometimes 

have difficulties 

explaining and 

translating my 

idioms 

 

     

 

 

  

 

2.08 

 

 

 

 

 0.15 

18. I sometimes fail 

to convey/interpret 

messages to others 

 

     

 

 

  

 

0.13 

 

 

 

 

0.72 

19. I sometimes 

miss the meanings 

of the messages 

conveyed by others 

 

     

 

 

  

 

0.00 

 

 

 

 

1.00 

20. I sometimes feel 

unable to speak 

what I really mean 

 

     

 

 

  

 

0.13 

 

 

 

 

0.72 

21. I do not waste 

time in 

communication 

 

     

 

 

  

 

0.13 

 

 

 

 

0.72 

22. I have good 

conversations with 

other people 

 

     

 

 

  

 

0.22 

 

 

 

 

0.64 

23. I communicate 

well when in a 

group 

 

     

 

 

  

 

0.13 

 

 

 

 

0.72 
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 0    0  1    1 

 5     3   3    5 
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Table 6.14: Comparison between teams for Q24-30 (Indian) 
 

Questions 

Multi (A)                Uni. (B)   

F Ratio 

 

Prob > F  Strongly    Agree     Disagree    Strongly  

 Agree                                         Disagree                                  

Mean  

24. I understand 

other team 

members when 

talking 

 

     

 

 

  

 

0.12 

 

 

 

 

0.73 

25. I plan and use 

my time effectively 

 

     

 

 

  

 

0.56 

 

 

 

 

0.45 

26. I make wise 

decisions 

 

     

 

 

  

 

0.00 

 

 

 

 

1.00 

27. I make clear 

decisions 

 

     

 

 

  

 

0.00 

 

 

 

 

1.00 

28. Even under 

pressure, I make 

good decisions 

 

     

 

 

  

 

0.00 

 

 

 

 

1.00 

29. I get confused 

when making 

decisions 

 

     

 

 

  

 

0.00 

 

 

 

 

1.00 

30. I mange to use 

my time well 

 

     

 

 

  

 

0.13 

 

 

 

 

0.72 

   

As shown in tables 6.13 and 6.14, the participants who belong to the Indian culture show that 

there is a very small difference between communication in multicultural teams and uni-cultural 

teams, in which the communication process appears to be straightforward and unproblematic in 

uni-cultural software teams, and it appears to be almost the same in multicultural teams with few 

challenges. Thus, the difference is very small compared to the American, and Arab cultures.  

 

Discussion:  

Based on the statistical test, there is no statistically significant difference between 

communication that occurs in multicultural teams and uni-cultural teams for the Indian culture. 
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The reason for not getting statistically significant difference between the communication process 

in multicultural teams and uni-cultural teams for the Indian culture is because of the sample size. 

Thus, increasing the number of participants would increase the probability of getting significant 

results.        

However, based on averages, it appears that the communication process in software 

projects, focusing on the RE tasks, is easier and has fewer problems in uni-cultural teams, 

compared to multicultural teams. However, the difference is very small, especially when 

compared to those differences observed in the American and Arab cultures. The data clearly 

shows that they communicate effectively with other people in uni-cultural teams, compared to 

multicultural software teams.  They almost disagree that they have difficulties expressing ideas 

in both multicultural teams and uni-cultural teams. However, they sometimes have difficulties 

explaining and translating idioms in multicultural teams, but that happens rarely. They disagree 

that they fail to convey/interpret messages to others, and miss the meaning of the messages 

conveyed by other team members in both multicultural teams and uni-cultural teams. They also 

disagree that they feel unable to say/speak what they really mean in both multicultural teams and 

uni-cultural teams. They waste time in communication in both multi and uni-cultural teams. 

However, they have no critical problems observed in making decisions and dealing with 

managing, planning, and using time, except they sometimes get confused when making 

decisions. In general, the data also show that such problems exist much more in the Arab and 

American cultures, compared to the Indian culture.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the Indian culture.  

 

Hypothesis 12: Indians will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q31-35. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   
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Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The effect test demonstrates that the distribution is not normal when residuals were 

tested, but statistical tests were performed.   

- The nonparametric Wilcoxon/Kruskal-Wallis shows that there are no statistically 

significant differences between the five cultural factors (Language, Attitude, Time, Roles, 

and Social Organization), with respect to Indian culture. 
2
 (4) = 0.767, P = 0.943. The 

Tukey-Kramer HSD test also indicates the same result.    

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the five 

cultural factors for the Indian culture. 
2
 (4) = 3.086, P = 0.544. The Tukey-Kramer HSD 

test indicates the same result.  

 

Table 6.15 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q31-35.  
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Table 6.15: Indian responses for Q31-35  

 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

31. Differences in 

languages 
(spoken/written) lead 

to miscommunication 

in software 

development teams 

 

 

 

     

 

 

 

 

 

2.33 

 

 

 

     

 

 

 

 

 

3.11 

 

 

32. Differences in 

individuals’ attitudes 

(behavior, and 

communication) lead 

to miscommunication 

in software 

development teams 

 

     

 

 

 

 

 

2.11 

 

     

 

 

 

 

 

2.78 

 

 

33. Differences in 

values, priorities, or 

approach lead to 

miscommunication in 

software development 

teams 

 

 

 

     

 

 

 

 

 

2 

 

 

 

     

 

 

 

 

 

2.67 

 

 

34. Differences in 

time management 

(the way people 

regard & use time) 

lead to 

miscommunication in 

software development 

teams 

 

     

 

 

 

 

 

2.22 

 

 

 

     

 

 

 

 

 

2.89 

 

 

35. Differences in 

roles (perceptions of 

who should make the 

decisions & who has 

responsibility for 

what) lead to 

miscommunication in 

software teams 

 

     

 

 

 

 

 

2.33 

 

 

 

     

 

 

 

 

 

3.11 

 

 

 

Discussion: 

The results do not indicate that there are differences between the five cultural factors involved in 

this study, and between the occurrences of the different situations related to those factors. That 

is, there is no evidence that the cultural factors are different in terms of their impact on 

communication. As shown in table 6.15, the participants generally agree that the five cultural 
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factors have impact on communication in software teams, and those situations sometimes occur. 

We expected that attitude and language would have more impact than the other factors, based on 

the informal study results. However, the results do not indicate so. Different explanations can be 

predicted, in which one possible explanation is that the five questions, that were aimed to 

measure the effect of the cultural factors on communication, do not tell which of the factors have 

more or less impact on communication, instead, the questions ask the participants whether they 

agree or disagree that differences in those factors might cause miscommunication in software 

team. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.       

    Based on averages, all cultural factors investigated in this study, show to have some 

impacts on the communication process and productivity. The following are the cultural factors 

sorted out based on their impacts from high to low: social organization, attitude, time, followed 

by language & roles with the same level of impact.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors with respect to the Indian culture.  

 

Hypothesis 13: Indians will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q36-41.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The effect test shows that the distribution is normal when the residuals were tested.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the statements indicated from Q36-41, with respect to the 
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Indian culture. 
2
 (5) = 3.149, P = 0.677. The Tukey-Kramer HSD test also indicates the 

same result.  

- Based on the means of the ratings, subjects agree with the statements.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of the situations with respect to the 

statements from Q36-41, for the Indian culture. 
2
 (5) = 1.798, P = 0.876. The Tukey-

Kramer HSD test also indicates the same result.  

 

Table 6.16 shows the number of participants and their choices on the Likert scale, and the mean 

of their responses for Q36-41. 
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Table 6.16: Indian responses for Q36-41  
 

Cultural 

Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

36. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of rework 

 

 

 

     

 

 

 

 

 

2.11 

 

 

 

     

 

 

 

 

 

2.67 

 

 

37. 

Miscommunication in 

multi-cultural teams 

increases the amount 

of errors/defects in 

the final software 

products 

 

     

 

 

 

 

 

2.22 

 

     

 

 

 

 

 

2.88 

 

 

38. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product on time 

 

 

     

 

 

 

 

 

2.33 

 

 

 

     

 

 

 

 

 

2.67 

 

 

39. 

Miscommunication in 

multi-cultural 

software teams affect 

the overall project 

productivity 

 

 

 

     

 

 

 

 

 

2.33 

 

 

 

     

 

 

 

 

 

2.67 

 

 

40. 

Miscommunication in 

RE phase produces 

conflicts which 

increases the amount 

of delays 

 

 

 

     

 

 

 

 

 

2.33 

 

 

 

     

 

 

 

 

 

2.56 

 

 

41. 

Miscommunication in 

multi-cultural 

software teams 

increases the risk of 

delivering the final 

product within budget 

 

 

     

 

 

 

 

 

2.67 

 

 

 

     

 

 

 

 

 

2.63 
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Discussion   

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.8, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.         

 

Differences Between the Main Three Cultures  

The three cultures involved in this research have different points of views regarding the cultural 

aspects that might impact the communication process in RE. Thus, it is expected that different 

cultures have different ratings to the survey items.    

 

Hypothesis 14: Americans, Arabs, and Indians will provide different answers to the survey 

questions/items.      

 

Test Used: Multiple Comparisons Tests (F-Test) – Slices Method.  

 

Results:  

 

Comparing American culture vs. Indian culture: 

 

- There are statistically significant differences between the responses to the questions for 

FS1 survey, when comparing the American culture with the Indian culture. F (38, 2265) 

= 2.322, P < 0.0001. In other words, American people answered the questions differently 

than the Indian people.    

- There are statistically significant differences in the following items: 

o I communicate well when in a group. F (1, 929.7) = 5.39, P = 0.0204.   

o I make clear decisions. F (1, 922.9) = 7.25, P = 0.0072.  

o I make wise decisions. F (1, 919.7) = 5.25, P = 0.0222.  

o I manage to use my time well. F (1, 922.9) = 5.7, P = 0.0172.   
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o I plan and use my time effectively. F (1, 970.8) = 5.03, P = 0.0252.   

o I sometimes miss the meanings of the messages conveyed by others. F (1, 919.7) 

= 7.56, P = 0.0061.  

o I understand other team members when they are talking. F (1, 967.6) = 11.13, P = 

0.0009.    

o Miscommunication in multicultural software teams increases the risk of 

delivering the final product within budget. F (1, 1720) = 4.45, P = 0.0351.  

 

Comparing Arabic culture vs. Indian culture: 

 

- There are no statistically significant differences between the responses to all the questions 

for FS1 survey, when comparing the Arabic culture with the Indian culture. F (38, 1146) 

= 1.292, P = 0.112.    

-  However, there is only a statistically significant difference with respect to one item: 

o Even under pressure, I make good decisions. F (1, 365.4) = 5.99, P = 0.0148.    

 

Comparing American culture vs. Arabic culture: 

 

- There are no statistically significant differences between the responses to all the questions 

for FS1 survey, when comparing the Arabic culture with the American culture. F (38, 

2508) = 1.369, P = 0.066.   

- However, there are statistically significant differences with respect to the following 

specific items: 

o Differences in time management lead to miscommunication in software 

development teams. F (1, 1645) = 6.52, P = 0.0108). Also, how often this 

situation occurs? F (1, 1645) = 8.51, P = 0.0036.  

o I understand other team members when they are talking. F (1, 918.3) = 5.96, P = 

0.0148).   

 

 

 



 130 

Discussion:  

The main objective of comparing the ratings of the participants is to examine if there are any 

differences between the main cultures involved in this study. As described in hypothesis number 

14, there are statistically significant differences between the responses to the questions for the 

first formal study’s survey, when comparing the American culture with the Indian culture, for the 

overall survey. More specifically, the American people answered the questions differently than 

the Indian people in eight specific items. However, there are no statistically significant 

differences between the responses to all the survey’s questions, when comparing the Arabic 

culture with the Indian culture, except for one item. Further, there are no statistically significant 

differences between the responses to all the questions for the first formal study’s survey, when 

comparing the Arabic culture with the American culture, except for two items.  

 The results show that there are statistically significant differences between some cultures 

based on the participants’ responses, but not between all cultures involved in this study. One way 

to improve this study is to increase the sample size by having more participants. Another way is 

to make some changes to the survey material that would enhance the measurement instrument to 

be used for future studies and experiments. Again, this comparison was performed only to see if 

the participants provided different answers to the questions when classified into categories based 

on the diversity in culture. That is, to investigate the effect of culture on the participants’ 

responses. However, the second analysis, which was carried out in the previous section, provides 

more information and indicators regarding each specific culture involved in this study. As a goal 

of this research is to build cultural profiles that will be used to construct the software project 

management model components.         

 

6.3 Formal Study (2)   

 

The second formal study’s survey was also prepared to help understand the implications of 

culture in software development teams. The second questionnaire was designed to glean a 

depiction of how cultural factors are perceived by the software engineering community. This 

establishes the basis for future research in this area and a software team management model that 

addresses culture issues. The study aims to show how cultural aspects might affect the 

communication process in software projects, which in turn affect the overall software project 
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management and productivity in terms of rework and delay. The goal of this study is to produce 

a model/framework from which software project managers can reason about their multicultural 

teams by increasing the level of communication and reducing culture related issues.  

Software engineers and experts were invited to participate in this study providing their 

knowledge and experiences in software projects. This study is almost similar to the first formal 

study, but the focus is different since it involves people who develop a particular software 

product in software companies (FS-2A) as well as students who work on software projects in 

graduate software engineering and software development classes (FS-2B). The results of this 

study are analyzed, discussed, compared, and overlapped with the results obtained from the first 

formal study.        

 

6.3.1 Survey/Questionnaire Design for Formal Study (2)   

 

The questionnaire was designed and prepared for software engineers who have experience in the 

field of software engineering and software development projects, working on a particular 

software project in software companies. Further, the study involves graduates students in 

software engineering classes, who are working on a particular software development project.  

It is developed by Mohammad Alkandari – Ph.D. Candidate in the Department of 

Computer Science at Virginia Tech – summer 2010. The questionnaire draws upon research into 

Deresky’s international management communication models (Deresky 2007), Myers-Briggs type 

indicator instrument (Myers. and Briggs 1987; Peslak 2006), Corporate Program Evaluation Tool 

Measurement scales and items by James Neill (Neill 2003; Neill 2008), and Peslak’s team 

processes assessment questions (Peslak 2006). See Appendix E.  

The questionnaire consists of 47 questions. In general, the content of the questionnaire 

covers background and general information, experience with software development projects, and 

opinion. The question types include questions with short answers, multiple-choice, partially 

close-ended questions, and closed-ended with ordered response choices, where the participant 

were asked to circle a number between 1 (strongly agree) and 4 (strongly disagree) on each scale.  

More specifically, the first section of the questionnaire consists of background 

information in which, the participants were asked to provide short answers to 14 questions (e.g. 

name & email (optional), gender, years of experience in software development projects, number 
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of software projects involved in, citizenship, culture background, race & ethnicity, native 

language, other languages (speak/read/write), and whether working in a multi-cultural team or a 

uni-cultural software team. Multi-cultural teams are those teams with members from different 

cultures and belonging to different countries or even same countries, while uni-cultural teams are 

those teams with members all of the same culture. The first section also provides a brief 

description about the project they are working on, and the total number of people/team members 

working on the project. The scale of the years of experience and the scale of the number of 

software projects involved in are identified based on the informal study’s results. In general, the 

first section of the questionnaire provides general information, cultural background, and 

language (speak/read/write) about each participant. It also measures the participants’ years of 

experience and number of projects involved in, and points out their experience working in multi-

cultural teams and same cultural teams.  

The second section of the questionnaire depends strongly on Myers-Briggs type indicator 

(MBTI) instrument (Myers. and Briggs 1987), where the participants were asked to fill out the 

personality test. See section, 6.2.1.1, for more information regarding the MBTI. It consists of 

four parts and each part has two different lists represented in each column. Noting that both lists 

are equally likely and no one is better than the other. The participants were asked to read both 

lists carefully and select the one that describes them better in each row (even if just a little bit 

better). The answers should be based on who they really are at their work (when working on that 

particular software project), not based on who they wish to be. They were asked to characterize 

or describe themselves based on the four categories. The first part (Extrovert vs. Introvert) 

measures attitude (e.g. think, feel, behave, and communicate), and social organization (e.g. 

socially communicate, and approach). The second part (Sensor vs. Intuitive) measures attitude 

(e.g. describes how information and messages are understood and interpreted), and measures 

social organization (e.g. approach).  The third part (Thinker vs. Feeler) measures attitude (e.g. 

thinking vs. Feeling), and social organization (e.g. values). The last part (Judger vs. Perceiver) 

measures time management, and social organization (e.g. priorities and approach), and roles (e.g. 

who should make the decisions and who has responsibility for what). Roles can also be measured 

by some questions in this survey as well as can be measured based on the mapping between 

MBTI and Belbin roles from previous validated studies, which means from this question, we 

determine the personality type and then, find out the role that corresponds to it from the Myers 
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and Belbin mappings. More information about this mapping is explained in the discussion 

chapter. In general, this section measures attitude, social organization, time, and roles.           

The third section of the questionnaire consists of 17 questions, and they should be 

answered based on their experience in the ongoing project not based on what they think. These 

questions are designed and prepared to obtain participants’ background and experience in 

software development project presenting their communication process in multicultural teams. It 

focuses on the software requirements engineering phase where software engineers encounter a 

number of obstacles while eliciting, communicating, and negotiating the requirements on their 

teams. The participants were asked to be careful choosing their answers since it should be based 

on their experience not based on what they think. Most of the communication questions were 

taken from Corporate Program Evaluation Tool (CPET) Measurement scales and items (Neill 

2003; Neill 2008). See section 6.2.1.2. In general, this section measures communication, 

language, time, and roles in terms of perception of who should make the decision. 

 The fourth section involves participants’ opinions based on their experience working in a 

particular software project. Nine questions are prepared to rate the effect of cultural diversity or 

cultural factors (e.g. attitude, social organization, time, roles, and language) on communication. 

It also includes questions related to time management, sharing responsibility, making decisions, 

as well as manage and resolve conflicts.   

The fifth section consists of 6 questions as a purpose to obtain participants’ background 

and experience in multicultural software teams, focusing in the requirements engineering phase. 

The questions are designed to measure the effect of cultural factors (e.g. attitude, social 

organization, time, roles, and language) on communication and productivity in terms of rework 

and delay.        

The objective was to get software engineers’ insights and opinions since they are very 

important to this research. Again, the aim was to learn from their background, knowledge, and 

experience, and in turn, better serve the software engineering community.   

As mentioned earlier in this section, the survey was built based on previous validated and 

reliable instruments. In this research, however, the survey/questionnaire has been revalidated and 

tested for reliability. More specifically, the quality of the collected survey data has been 

addressed by testing the questionnaire instrument (formal study – 2). The survey reliability and 

validity have been measured to ensure a successful data collection for the study. Based on the 
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literature review of “How to Measure Survey Reliability and Validity” (Litwin 1995), different 

reliability and validity assessment forms have been used such as: test-retest, and internal 

consistency for reliability, and content for validity. A participant has been asked to take the 

questionnaire twice at two different points of time. The two sets of data provided by this subject 

were compared with each other by measuring the correlation between them. This assessment 

type is considered as a test-retest measurement (intra-observer reliability), which is used to 

ensure the stability of responses from the same participant over reasonable time periods (Litwin 

1995). Practically, the correlation coefficients were calculated to compare the two sets of data. 

The total correlation coefficient value was equal to 0.7853839. This value (0.79) reflects that the 

survey is considered to be good and reliable since it exceeds 0.70.  

The internal consistency reliability was also used to measure the reliability of this survey, 

by calculating the Cronbach’s coefficient alpha using SPSS. The objective of using this 

reliability is to test and measure how good various items in a scale differ together in a sample 

(Litwin 1995). In other words, it provides an indicator of how good the various items and 

questions measure the same cultural factor (language, attitude, social organization, time, and 

roles). The coefficient alpha was calculated for the entire survey and for each category of the 

questions that aim to measure a particular cultural factor, communication behavior, and 

productivity issues in terms of rework and delay. The overall internal consistency coefficient 

alpha for the entire survey (industrial projects) is equal to 0.636, which suggests that the survey 

is questionable for reliability. The coefficient alpha for items that aim to measure the 

communication factor (CPET - communication) is equal to 0.775, which suggests good 

reliability in this scale of five items or questions. The coefficient alpha for items that aim to 

measure the time factor (CPET/DIMCM - time management) is equal to 0.559, which means that 

the reliability is considered to be low in this scale of four items. However, eliminating question 

number 23, as shown in Appendix C and Table C.1, the coefficient alpha is equal to 0.809 which 

suggests a very good reliability for three items. The coefficient alpha for items that aim to 

measure the decision-making variable (CPET - decision-making) is equal to 0.572 which also 

suggests that the reliability is low in this scale of four items. The coefficient alpha for items that 

aim to measure the language (DIMCM – language) factor is equal to 0.751, which suggests good 

reliability in this scale of five items or questions. The coefficient alpha for items that aim to 

measure the attitude (DIMCM – attitude) factor is equal to 0.751, which also suggests good 
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reliability in this scale of three items or questions. The coefficient alpha for items that aim to 

measure the communication rates with respect to the cultural factors (social organization, 

language, time, roles, and attitude) (DIMCM and PTPQ) is equal to 0.862, which suggests a 

good reliability for nine items. Moreover, the coefficient alpha for items that aim to measure the 

participants’ experience with respect to communication and productivity in terms or rework and 

delay is equal to 0.932, which suggests an excellent (high) reliability in this scale of six items.        

The survey for the second formal study is questionable for reliability, but generally 

acceptable as explained. However, eliminating the specific items that were questionable would 

not affect the entire results and conclusion. Simultaneously, it increases the value of the 

coefficient alpha to be acceptable and good. In other words, removing question number 23 from 

the survey would not affect the other three questions that aim to measure the same factor (time). 

In addition, items that measure the decision-making factor are not used to contribute to the 

research objectives as a major factor; therefore, eliminating those items would not impact the 

overall results. Also, eliminating question number 31 from the survey would not affect the other 

three questions that aim to measure the same factor. That is, it increases the internal consistency 

reliability of those questions since the alpha coefficient afterwards exceeds 0.75. At the same 

time, other questions or items exist in this survey that aim to measure the decision-making factor, 

in which results and conclusions can be drawn out from those items. In other words, the 

coefficient alpha and the overall reliability of the survey increase by eliminating those questions. 

The aim of constructing the second survey was only to support the first study and provide more 

information regarding the cultural factors that might affect communication and productivity in 

specific projects.   

Moreover, the survey involves different worded items and questions to measure the same 

variable or factor. At the same time, the items have the same level of vocabulary and the same 

level of difficulty (Litwin 1995). That would also increase the survey reliability.   

The survey validity also has been measured in order to ensure that the questions measure 

what is supposed to. For example, the questions that were formulated to measure the individual’s 

attitude are supposed to measure attitude (think, feel, behave, and interpret messages), but not a 

related variable such as social organization (values, and methods). The content (content validity) 

(Litwin 1995) of the questionnaire has been validated by some reviewers who have knowledge 

and experience in software engineering, software project management, team development, 
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requirements engineering, and culture. More specifically, the content of the survey has been 

refined, modified, and improved many times through different cycles before producing the final 

draft. Some questions were reformulated, some were added, and some were removed to ensure 

the quality of the instrument and eliminate the biased questions that could lead the participants to 

specific answers. In general, the content validity is a subjective measure that is used to provide a 

good assessment of the questionnaire items. Further, another approach to validate this 

survey/questionnaire is to use the “predictive validity” as future work. The aim of using this type 

of validity is to test the ability of a survey to reproduce the same results over time (Litwin 1995). 

That is, to test and compare current and existing results with the ones that will be obtained in 

future experiments under same conditions, and see if there is a correlation (high/low) between 

both sets of results. 

 

6.3.2 Formal Study (2A-Industrial Projects) Data Analysis, Results, and 
Discussion 
 

Formal Study (FS-2A) was conducted on software engineers who work on a particular project in 

software development companies. The data of (FS-2A) was analyzed in two different ways. The 

first analysis involves the entire set of data, in which all data was analyzed together without 

organizing them into categories, while the second analysis classifies the data into different 

categories based on the diversity in culture, considering the main cultures involved in this study 

(American, and Indian). In addition to the first two analyses, a third analysis is performed to 

carry out the comparisons between the cultures based on the ratings of the participants. However, 

this step includes only the two main cultures investigated in this study.   

The survey of the second formal study was designed to test a number of hypotheses and 

answer a set of questions related to communication in software teams. More specifically, the 

hypotheses and questions that were tested and investigated in this study are: 

1) What kind of obstacles/problems multicultural software teams encounter (in general, and 

for specific cultures involved in this study)? Are there any differences between the 

following items Q16-32?  

1. People understand me when I am talking. 

2. I communicate effectively with other people. 

3. I have some difficulties expressing my ideas. 
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4. I sometimes have difficulties explaining and translating my idioms. 

5. I sometimes fail to convey/interpret messages to others. 

6. I sometimes miss the meanings of the messages conveyed by others. 

7. I sometimes feel unable to speak what I really mean. 

8. I do not waste time in communication. 

9. I have good conversations with other people. 

10. I communicate well when in a group. 

11. I understand other team members when they are talking. 

12. I plan and use my time effectively. 

13. I make wise decisions.   

14. I make clear decisions. 

15. Even under pressure, I make good decisions.  

16. I get confused when making decisions. 

17. I manage to use my time well. 

2) Are there differences between the five cultural factors (i.e., language, attitudes, roles, 

time, and social organization) in terms of their impact on communication? What are the 

cultural factors that have most impact on communication (in general, and for specific 

cultures involved in this study) Q33-37? 

3) Are there differences between the team members’ ratings of communication with respect 

to group management and resolving conflicts, time management, team’s effort on sharing 

responsibility and making decisions? How the team members rate their communication 

with respect to group management and resolving conflicts, time management, team’s 

effort on sharing responsibility and making decisions (in general, and for specific cultures 

involved in this study) Q38-41? 

4) Does a particular culture have a specific personality type combination that affects the 

communication process in RE?  

5) Are there differences between the effect of miscommunication on rework, delay, or the 

overall project productivity? Does miscommunication in RE phase produce conflicts 

which increase the amount of rework, and delays? Does miscommunication in 

multicultural teams increase the amount of errors/defects in the final software product? 

Does miscommunication in multicultural software teams increase the risk of delivering 
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the final product on time and within budget? Does miscommunication in multicultural 

software teams affect the overall project productivity? How often the situations occur (in 

general, and for specific cultures involved in this study) Q42-47?  

6) Are there differences between the responses of the participants based on culture? i.e., 

comparing all survey results and ratings based on “Culture” to see if there is a difference 

between the main cultures involved in this study (American, and Indian). 

 

 

6.3.2.1 Analysis, Results, and Discussion (FS2A-Industrial Projects) 

 

37 people participated in this study, where 25 of them were male, and 12 were female. 9 of the 

participants have less than four years of experience in software development projects, 12 have 

four to eight years of experience, and 16 have more than eight years of experience in software 

projects. 16 of the participants have been involved in less than ten software projects, 14 have 

worked on ten to twenty projects, and 7 of the participants have been involved in more than 

twenty software projects. The participants have different cultural background, but the majority 

belongs to the following cultures: American, Indian, and Asian. Most participants know at least 

two languages (speak/read/write), where English is one of them. More information and details 

about the participants’ gender, years of experience, number of projects, and culture are shown in 

Appendix F, table F.1. More information about native language and other languages are 

demonstrated in Appendix F, table F.2. All participants (100%) are working in multicultural 

software teams.           

The second section of the questionnaire measures attitude, social organization, time, and 

roles using the MBTI instrument (Myers 1998). In general, the participants have different 

attitudes, social organization, time, and roles. However, categorizing the participants based on 

culture, shows that people with same cultural background share about same attitude, social 

organization, time, and roles. More details regarding this aspect are discussed in the second 

analysis of the data which classifies the participants into different categories based on culture.  

The third section of the survey involves questions which determine the obstacles and 

problems people encounter while communicating in multicultural teams.   
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Differences in Team Communication for All Participants  

People encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because culture has a negative impact on team’s 

communication. The communication process in software requirements engineering, is expected 

to be problematic in multicultural teams. 

 

Hypothesis 1: Participants will indicate communications problems, challenges, and obstacles 

while working in their multicultural teams. They will provide different answers to the items 

specified in Q16-32.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the 17 items specified in Q16-32. 
2
 (16) = 211.729, P < 

0.0001. The Tukey-Kramer HSD test also indicates the same result.  

 

Tables 6.17, 6.18, and 6.19 illustrate the number of participants and their choices on the Likert 

scale, and the mean of their responses for Q16-32.  
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Table 6.17: Participants’ responses for Q16-22 (General) 

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

16. People understand me when I 

am talking 

 

 

 

     

 

 

 

 

 

1.86 

 

 

17. I communicate effectively with 

other people 

 

     

 

 

 

 

 

1.84 

18. I have some difficulties 

expressing my ideas  

 

 

 

 

 

 

     

 

 

 

 

 

2.76 

 

 

19. I sometimes have difficulties 

explaining and translating my 

idioms 

 

 

 

 

     

 

 

 

 

 

2.68 

 

 

20. I sometimes fail to 

convey/interpret messages to others 

 

 

 

 

 

 

     

 

 

 

 

 

2.62 

 

 

21. I sometimes miss the meanings 

of the messages conveyed by others 

 

 

 

 

 

 

     

 

 

 

 

 

2.68 

 

 

22. I sometimes feel unable to 

speak what I really mean 

 

 

 

 

 

 

     

 

 

 

 

 

2.70 
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26 
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    0 

    9 

25 

   3     0 

    0 

    12 

   22 

    3 

   1 

   14 

   18 

    4 

    0 

   16 
   19 

    2 

   16 

 

 

   17 

 
    4     0 

 

 
    1 

    12 
    21 

    3 
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Table 6.18: Participants’ responses for Q23-29 (General) 

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

23. I do not waste time in 

communication 

 

 

 

 

 

 

     

 

 

 

 

 

2.65 

 

 

24. I have good conversations with 

other people 

 

 

 

 

 

 

     

 

 

 

 

 

1.81 

 

 

25. I communicate well when in a 

group 

 

 

 

 

 

 

     

 

 

 

 

 

1.97 

 

 

26. I understand other team 

members when talking 

 

 

 

 

 

 

     

 

 

 

 

 

1.84 

 

 

27. I plan and use my time 

effectively 

 

 

 

 

 

     

 

 

 

 

 

1.84 

 

 

28. I make wise decisions 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

1.97 

 

 

29. I make clear decisions 

 

 

 

 

 

 

 

     

 

 

 

 

 

1.95 

 

 

 

 

 

 
 

    5 
   10 

   15 

    7 

 

    10 

   23 

    3 

    0 

 
 

     8 

   23 

    5 
    1 

 

 

    7 

 29 

    1 
    0 

 

    11 

22 

   3     1 

 

    2 

 33 

    1     0 

 

 

    5 

 29 

      3 

    0 
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Table 6.19: Participants’ responses for Q30-32 (General) 

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

30. Even under pressure, I make 

good decisions 

 

 

 

 

 

 

     

 

 

 

 

 

2.03 

 

 

31. I get confused when making 

decisions 

 

 

 

 

 

 

     

 

 

 

 

 

2.89 

 

 

32. I mange to use my time well 

 

 

 

 

 

 

     

 

 

 

 

 

1.97 

 

 

 

Table F.3 in Appendix F, illustrates the average, median, and mode for section 3, questions [16-

32].  

 

Discussion:  

Based on the analysis of the data, 76% of the participants have more than four years of 

experience in software projects, and 57% have been involved in more than ten software projects. 

Therefore, the participants have enough experience working in software development projects 

and teams.  

The tests show that there are statistically significant differences between the 17 items, 

related to the communication process, specified in Q16-32. it is expected to have some 

differences between the items since the survey consists of a mix of positive and negative 

statements. There is no purpose to conduct such comparison test since we are not interested in 

identifying the differences between the items. For this specific question, we are interested in 

identifying the obstacles and problems that software engineers encounter while engineering the 

projects’ requirements.  

  

 
    5 
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    0 
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In software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. The study 

shows that people understand each other when they talk, and communicate effectively with 

others in multicultural teams. However, the communication process appears to be problematic 

just for a few people (negligible). Few participants show that they sometimes have some 

difficulties expressing ideas, explaining and translating idioms, and fail to convey/interpret 

messages to others. Few participants show that they sometimes miss the meaning of the 

messages conveyed by others, and few of them sometimes feel unable to speak what they really 

mean. However, they strongly agree that they waste “time” in communication. In general, 

participants have good conversations with other people, communicate well when in a group, 

understand other team members when they talk, plan and use time effectively, make wise/clear 

decisions, make good decisions even under pressure, do not get confused when making them, as 

well as manage and use time well except in communication. It appears that participants tend to 

waste time in eliciting, communicating, and negotiating the requirements while working in 

multicultural teams.     

 

The forth section consists of questions that determine how team members rate their 

communication with respect to the cultural factors, as well as with respect to group management 

and resolving conflicts, time management, team’s effort on sharing responsibility and making 

decisions.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the diversity in culture.   

 

Hypothesis 2: Participants will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q33-37. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   



 144 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the cultural factors (language, attitude, roles, time, and 

social organization). 
2
 (4) = 2.679, P = 0.613. The Tukey-Kramer HSD Test also 

indicates the same result.  

 

Table 6.20 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q33-37. 
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Table 6.20: Participants’ responses for Q33-37 (General) 
 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

33. How do you rate 

communication in your team with 

respect to differences in languages 

(spoken/written)? 

 

 

 

 

     

 

 

 

 

 

2.19 

 

 

34. How do you rate 

communication in your team with 

respect to differences in attitudes 

(behavior, and communication)? 

 

     

 

 

 

 

 

2.25 

35. How do you rate 

communication in your team with 

respect to differences in values, 

priorities, or approach? 

 

 

 

     

 

 

 

 

 

2.35 

 

 

36. How do you rate 

communication in your team with 

respect to differences in time 

management (the way people 

regard & use time)? 

 

 

     

 

 

 

 

 

2.46 

 

 

37. How do you rate 

communication in your team with 

respect to differences in roles 

(perceptions of who should make 

the decisions and who has 

responsibility for what)? 

 

 

     

 

 

 

 

 

2.35 

 

 

 

Discussion:  

The results do not indicate that there are differences between the five cultural factors involved in 

this study. That is, there is no evidence that the cultural factors are different in terms of their 

impact on communication. As shown in table 6.20, the participants generally rate their 

communication with respect to the five cultural factors as good. We expected that attitude and 

language would have more impact than the other factors, based on the informal study results. 

However, the results do not indicate so. Different explanations can be predicted, in which one 

possible explanation is that the five questions, that were aimed to measure the effect of the 

cultural factors on communication, do not tell which of the factors have more or less impact on 
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communication, instead, the questions ask the participants whether they agree or disagree that 

differences in those factors might cause miscommunication in software team based on their 

ratings. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.       

 

Differences in Team Performance With Respect to Specific Cultural Items  

It is expected that there are differences between team’s performances with respect to group 

management and resolving conflicts, time management, team’s effort on sharing responsibility 

and making decisions. Some cultural aspects are expected to be more critical or problematic (e.g. 

time management), because of the diversity in culture.   

 

Hypothesis 3: Participants will indicate stronger or weaker group performances with respect to 

decision-making, time management when answering the items in Q38-41.   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items. 
2
 (3) = 1.016, P = 

0.798. The Tukey-Kramer HSD test also indicates the same result.  

 

Table 6.21 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q38-41. 
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Table 6.21: Participants’ responses for Q38-41 (General) 
 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

38. How do you rate the way in 

which the group manages and 

resolve conflicts? 

 

 

 

 

     

 

 

 

 

 

2.43 

 

 

39. How do you rate how wisely 

time is managed and respected in 

your team? 

 

 

 

 

 

     

 

 

 

 

 

2.43 

 

 

40. How do you rate your team’s 

effort on sharing responsibility? 

 

 

 

 

 

     

 

 

 

 

 

2.35 

 

 

41. How do you rate your team’s 

effort on making decisions? 

 

 

 

 

 

 

     

 

 

 

 

 

2.43 

 

 

 

Table F.4 in Appendix F, illustrates the average, median, and mode for section 4, questions [33-

41].  

 

Discussion: 

The results do not indicate that there are differences between the team members’ ratings of 

communication with respect to group management and resolving conflicts, time management, 

team’s effort on sharing responsibility and making decisions. The participants also rated the way 

in which the group manages and resolve conflicts, how wisely time is managed and respected in 

their teams, team’s effort on sharing responsibility, and team’s effort on making decisions as 

good.  
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The fifth section consists of questions that address the relationships between the cultural factors 

and communication, and their impacts on productivity.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors.  

 

Hypothesis 4: Participants will indicate that miscommunication have different impacts on 

rework, delays, and the overall project productivity, when answering Q42-47.  

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items. 
2
 (5) = 5.028, P = 

0.413. The Tukey-Kramer HSD test also indicates the same result. 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of those situations. 
2
 (5) = 6.082, P = 

0.298. The Tukey-Kramer HSD test also indicates the same result.   

 

Table 6.22 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q42-47.  
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Table 6.22: Participants’ responses for Q42-47 (General) 
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

42. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to increasing the 

amount of rework 

 

 

     

 

 

 

 

 

2.24 

 

 

 

     

 

 

 

 

 

3.03 

 

 

43. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to some delays in 

the project  

 

     

 

 

 

 

 

2.22 

 

     

 

 

 

 

 

3.06 

 

 

44. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product on time  

 

     

 

 

 

 

 

2.29 

 

 

 

     

 

 

 

 

 

3.09 

 

 

45. 

Miscommunication 

occurred at some 

level and produced 

defects/errors in the 

final software product 

 

 

 

     

 

 

 

 

 

2.39 

 

 

 

     

 

 

 

 

 

3.21 

 

 

46. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product within budget 

 

     

 

 

 

 

 

2.53 

 

 

 

     

 

 

 

 

 

3.29 

 

 

47. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

affected the overall 

project productivity 

 

 

     

 

 

 

 

 

2.25 

 

 

 

     

 

 

 

 

 

3 
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Table F.5 in Appendix F, illustrates the average, median, and mode for section 5, questions [42-

47].  

 

Discussion: 

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.22, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.         

  

6.3.2.2 Analysis, Results, and Discussion (2) 

 

The second analysis of this study classifies the participants into categories based on culture. 

Three categories have been formulated: Americans, and Indians. 

 

Americans 

Analysis & Results  

 

19 people who belong to the American cultural background participated in this study, where 12 

of them were male, and 7 were female. 5 of the participants have less than four years of 

experience in software development projects, 2 have four to eight years of experience, and 12 

have more than eight years of experience in software projects. 8 of the participants have been 

involved in less than ten software projects, 4 have been working on ten to twenty projects, and 7 

of the participants have been involved in more than twenty software projects. 10 participants 

know at least two languages (speak/read/write), where English is the native one. Other languages 

are: Spanish, German, French, Mandarin, Norwegian, and Swahili. More information and details 

about the participants’ gender, years of experience, number of projects, and culture are found in 

Appendix F, table F.1. More information about native language, and other languages are 

demonstrated in Appendix F, table F.2. All participants (100%) are working in multicultural 

software teams.  
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The second section of the questionnaire measures attitude, social organization, time, and roles 

using the MBTI instrument (Myers 1998).  

 

Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

 

Based on the data analysis, 13 of the participants are Introverts, while 6 are Extroverts. This 

means that most participants “have quiet energy, listen more than talk, think quietly inside their 

heads, think, then act, feel comfortable being alone, prefer to work ‘behind the scenes’, have 

good power of concentration, prefer to focus on one thing at a time, and are self-contained and 

reserved” (Myers 1998; Peslak 2006). 10 participants are Sensors, and 9 are Intuitives. 

Therefore, some participants “focus on details & specifics, admire practical solutions, notice 

details & remember facts, are pragmatic – see what is, live in the here-and-now, trust actual 

experience, like to use established skills, like step-by-step instructions, and work at steady pace” 

(Myers 1998; Peslak 2006). Others “focus on the big picture & possibilities, admire creative 

ideas, notice anything new or different, are inventive – see what could be, think about future 

implications, trust their gut instincts, prefer to learn new skills, like to figure things out for 

themselves, and work in bursts of energy” (Myers 1998; Peslak 2006). 17 participants are 

Thinkers, while only 2 are Feelers. Thus, most participants “make decisions objectively, appear 

cool and reserved, most are convinced by rational arguments, are honest & direct, value honesty 

& fairness, take few things personally, tend to use flaws, motivated by achievement, and argue or 

debate issues for fun” (Myers 1998; Peslak 2006). 16 participants are Judgers, while only 3 are 

Perceivers. Thus, the majority of people “make most decisions pretty easily, are serious & 

conventional, pay attention to time & are prompt, prefer to finish projects, work first, play later, 

want things decided, see the need for most rules, like to make & stick with plans, and find 

comfort in schedules” (Myers 1998; Peslak 2006). That is, most people who belong to the 

American culture appear to be I (S or N) T J.        
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Discussion:  

The analysis shows that people who have American cultural background are mostly Introverts, 

Thinkers, and Judgers. The data also demonstrate that some are Sensors and some are Intuitives. 

Generally, people who belong to the American culture are I (S or N) TJ.  

 

The third section of the survey involves questions which determine the obstacles and problems 

people encounter while communicating in multicultural teams. 

 

Differences in Team Communication for Americans  

Americans encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because culture has a negative impact on team’s 

communication. The communication process in software requirements engineering, is expected 

to be problematic in multicultural teams. 

 

Hypothesis 5: Americans will indicate communications problems, challenges, and obstacles 

while working in their multicultural teams. They will provide different answers to the items 

specified in Q16-32. 

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the 17 items specified in Q16-32 for the American 

culture. 
2
 (16) = 142.496, P < 0.0001. The Tukey-Kramer HSD test also indicates the 

same result.  

 

Tables 6.23, 6.24, and 6.25 illustrate the number of participants and their choices on the Likert 

scale, and the mean of their responses for Q16-32.  
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Table 6.23: American responses for Q16-22 
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

16. People understand me when I 

am talking 

 

       

 

 

 

 

1.79 

 

17. I communicate effectively with 

other people 

 

     

 

 

 

 

1.79 

18. I have some difficulties 

expressing my ideas  

 

 

     

 

 

 

 

 

2.79 

 

 

19. I sometimes have difficulties 

explaining and translating my 

idioms 

 

 

     

 

 

 

 

 

3 

 

 

20. I sometimes fail to 

convey/interpret messages to others 

 

 

 

 

     

 

 

 

 

 

2.68 

21. I sometimes miss the meanings 

of the messages conveyed by others 

 

 

 

 

     

 

 

 

 

 

2.68 

 

 

22. I sometimes feel unable to 

speak what I really mean 

 

 

 

 

     

 

 

 

 

 

2.79 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

    6 
  11 

    2 
    0 

    5 
13 

   1 
    0 

    0 

    5 

   13 

    1 

    0 

    3 

   13 

    3 

    0 

    7 
    11 

    1 

   7 

 

   11 

     1     0 

 

 

    0 

    5 

    13 

    1 
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Table 6.24: American responses for Q23-29  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

23. I do not waste time in 

communication 

 

 

 

 

     

 

 

 

 

2.63 

24. I have good conversations with 

other people 

 

 

 

     

 

 

 

 

 

1.67 

 

 

25. I communicate well when in a 

group 

 

 

     

 

 

 

 

 

1.95 

 

 

26. I understand other team 

members when talking 

 

 

     

 

 

 

 

 

1.89 

 

 

27. I plan and use my time 

effectively 

 

 

 

     

 

 

 

 

 

1.68 

 

 

28. I make wise decisions 

 

 

 

 

 

 

     

 

 

 

 

 

1.95 

 

 

29. I make clear decisions 

 

 

 

 

 

     

 

 

 

 

 

1.89 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

    3 
   5 

   7 
    4 

 
 

    7 
    10 

     1     0 

 
 

 

    6 
   9 

     3 

    1 

 

     3 

 15 

    1     0 

  

    8   9 

   2     0 

 

    1 

 18 

    0 
    0 

 

    2 

 17 

      0      0 
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Table 6.25: American responses for Q30-32  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

30. Even under pressure, I make 

good decisions 

 

 

 

     

 

 

 

 

 

1.95 

 

 

31. I get confused when making 

decisions 

 

 

 

 

 

     

 

 

 

 

 

3.05 

 

 

32. I mange to use my time well 

 

 

 

 

     

 

 

 

 

1.89 

 

 

 

Discussion:  

Based on the analysis of the data, 74% of the participants have more than four years of 

experience in software projects, and 58% have been involved in more than ten software projects. 

Therefore, the participants have enough experience working on software development projects 

and teams.  

The tests show that there are statistically significant differences between the 17 items, 

related to the communication process, specified in Q16-32. It is expected to have some 

differences between the items since the survey consists of a mix of positive and negative 

statements. There is no purpose to conduct such comparison tests since we are not interested in 

identifying the differences between the items. For this specific question, we are interested in 

identifying the obstacles and problems that software engineers from a particular culture 

encounter while engineering the projects’ requirements.    

In software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. The study 

shows that people understand each other when they talk, and communicate effectively with 

others in multicultural teams. However, the communication process in general appears to be 

problematic just for a few people (negligible). Few participants show that they sometimes have 

some difficulties expressing ideas, and fail to convey/interpret messages to others, while none of 
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them have difficulties explaining and translating idioms. Few participants show that they 

sometimes miss the meaning of the messages conveyed by others, and few of them sometimes 

feel unable to speak what they really mean. However, they strongly agree that they waste “time” 

in communication. In general, participants have good conversations with other people, 

communicate well when in a group, understand other team members when they talk, plan and 

use time effectively, make wise/clear decisions, make good decisions even under pressure, do not 

get confused when making them, as well as manage and use time well except in communication. 

It appears that participants tend to waste time in eliciting, communicating, and negotiating the 

requirements while working in multicultural teams.       

 

The forth section consists of questions that determine how team members rate their 

communication with respect to the cultural factors, as well as with respect to group management 

and resolving conflicts, time management, team’s effort on sharing responsibility and making 

decisions. 

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the American culture.   

 

Hypothesis 6: Americans will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q33-37. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   

  

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

 

 



 157 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the cultural factors (language, attitude, roles, time, and 

social organization) for the American culture. 
2
 (4) = 2.307, P = 0.679. The Tukey-

Kramer HSD Test also indicates the same result.   

 

Table 6.26 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q33-37.  

 

Table 6.26: American responses for Q33-37  

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

33. How do you rate 

communication in your team with 

respect to differences in languages 

(spoken/written)? 

     

 
 

 

 

2.37 

 

34. How do you rate 

communication in your team with 

respect to differences in attitudes 

(behavior, and communication)? 

 

 
 

 

2.56 

35. How do you rate 

communication in your team with 

respect to differences in values, 

priorities, or approach? 

 

 

 
 

 

2.68 

 

 

36. How do you rate 

communication in your team with 

respect to differences in time 

management (the way people 

regard & use time)? 

 

 

     

 

 

 

 

2.79 

 

 

37. How do you rate 

communication in your team with 

respect to differences in roles 

(perceptions of who should make 

the decisions and who has 

responsibility for what)? 

 

 

 

 

 

 

2.58 

 

 

 

Discussion:  

The results do not indicate that there are differences between the five cultural factors involved in 

this study. That is, there is no evidence that the cultural factors are different in terms of their 
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impact on communication. As shown in table 6.26, the participants generally rate their 

communication with respect to the five cultural factors as good. We expected that attitude and 

language would have more impact than the other factors, based on the informal study results. 

However, the results do not indicate so. Different explanations can be predicted, in which one 

possible explanation is that the five questions, that were aimed to measure the effect of the 

cultural factors on communication, do not tell which of the factors have more or less impact on 

communication, instead, the questions ask the participants whether they agree or disagree that 

differences in those factors might cause miscommunication in software team based on their 

ratings. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.     

 

Differences in Team Performance With Respect to Specific Cultural Items  

It is expected that there are differences between team’s performances with respect to group 

management and resolving conflicts, time management, team’s effort on sharing responsibility 

and making decisions. Some cultural aspects are expected to be more critical or problematic (e.g. 

time management), with respect to the American culture.   

 

Hypothesis 7: Americans will indicate stronger or weaker group performances with respect to 

decision-making, time management when answering the items in Q38-41.   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the American 

culture. 
2
 (3) = 0.556, P = 0.907. The tukey-Kramer HSD Test also indicates the same 

result.   

Table 6.27 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q38-41.  
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Table 6.27: American responses for Q38-41 

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

38. How do you rate the way in 

which the group manages and 

resolve conflicts? 

 

 

 

 

 

 

2.42 

 

 

39. How do you rate how wisely 

time is managed and respected in 

your team? 

 

 

 

 

     

 

 

 

 

2.53 

 

 

40. How do you rate your team’s 

effort on sharing responsibility? 

 

     

 

 

 

2.47 

 

 

41. How do you rate your team’s 

effort on making decisions? 

 

 

 

    
 

 

2.47 

 

 

 

Discussion:  

The results do not indicate that there are differences between the team members’ ratings of 

communication with respect to group management and resolving conflicts, time management, 

team’s effort on sharing responsibility and making decisions. The participants also rated the way 

in which the group manages and resolve conflicts, how wisely time is managed and respected in 

their teams, team’s effort on sharing responsibility, and team’s effort on making decisions as 

good.      

 

The fifth section consists of questions that address the relationships between the cultural factors 

and communication, and their impacts on productivity. 

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors, with respect to the American culture.  
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Hypothesis 8: Americans will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q42-47.  

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the American 

culture. 
2
 (5) = 3.673, P = 0.597. The Tukey-Kramer HSD test also indicates the same 

result.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of those situations for the American 

culture. 
2
 (5) = 2.881, P = 0.718. The Tukey-Kramer HSD test also indicates the same 

result.  

 

Table 6.28 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q42-47.  
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Table 6.28: American responses for Q42-47  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

42. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to increasing the 

amount of rework 

 

 

 

 

 

 

2.11 

 

 

 

     

 

 

 

 

3 

 

 

43. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to some delays in 

the project  

 

     

 

 

 

 

2.21 

 

     

 

 

 

 

3.11 

 

 

44. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product on time  

 

     

 

 

 

 

 

2.22 

 

 

 

     

 

 

 

 

 

3 

 

 

45. 

Miscommunication 

occurred at some 

level and produced 

defects/errors in the 

final software product 

 

    
 

 

 

2.37 

 

 

 

     
 

 

 

3.11 

 

 

46. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product within budget 

 

     

 

 

 

 

 

2.53 

 

 

 

     

 

 

 

 

 

3.21 

 

 

47. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

affected the overall 

project productivity 

  

 

 

 

 

 

2.21 

 

 

 

 

 

 

 

 

2.89 

 

 

 

Discussion:  

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 
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budget. As reported in table 6.28, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.    

 

Indians   

Analysis & Results  

 

8 people who belong to the Indian cultural background participated in this study, where 7 of 

them were male, and only 1 female. 2 of the participants have less than four years of experience 

in software development projects, 3 have four to eight years of experience, and 3 have more than 

eight years of experience in software projects. 3 of the participants have been involved in less 

than ten software projects, 5 have worked on ten to twenty projects, and none of the participants 

have been involved in more than twenty software projects. 7 participants know at least two 

languages (speak/read/write), where English is one of them. Other languages are: Hindi, Telugu, 

Marathi, Malayalam, Tamil, and Punjabi. More information and details about the participants’ 

gender, years of experience, number of projects, and culture are found in Appendix F, table F.1. 

More information about native language and other languages are demonstrated in Appendix F, 

table F.2. All participants (100%) are working in multicultural software teams.  

 

The second section of the questionnaire measures attitude, social organization, time, and roles 

using the MBTI instrument (Myers 1998).  

 

Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

 

Based on the data analysis, 7 of the participants are Introverts, while 1 is Extrovert. This means 

that most participants “have quiet energy, listen more than talk, think quietly inside their heads, 

think, then act, feel comfortable being alone, prefer to work ‘behind the scenes’, have good 

power of concentration, prefer to focus on one thing at a time, and are self-contained and 

reserved” (Myers 1998; Peslak 2006). 2 participants are Sensors, and 6 are Intuitives. Therefore, 

most participants “focus on the big picture & possibilities, admire creative ideas, notice anything 
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new or different, are inventive – see what could be, think about future implications, trust their 

gut instincts, prefer to learn new skills, like to figure things out for themselves, and work in 

bursts of energy” (Myers 1998; Peslak 2006). 4 participants are Thinkers, and 4 are Feelers. 

Thus, some participants “make decisions objectively, appear cool and reserved, most convinced 

by rational arguments, are honest & direct, value honesty & fairness, take few things personally, 

tend to use flaws, motivated by achievement, and argue or debate issues for fun” (Myers 1998; 

Peslak 2006). Others “decide based on their values & feelings, appear warm & friendly, most 

convinced by how they feel, are diplomatic and tactful, value harmony & compassion, take many 

things personally, are quick to compliment others, are motivated by appreciation, and avoid 

arguments and conflicts” (Myers 1998; Peslak 2006). 5 participants are Judgers, while 3 are 

Perceivers. Thus, some people “make most decisions pretty easily, are serious & conventional, 

pay attention to time & are prompt, prefer to finish projects, work first, play later, want things 

decided, see the need for most rules, like to make & stick with plans, and find comfort in 

schedules” (Myers 1998; Peslak 2006). Others “may have difficulty in making decisions, are 

playful & unconventional, are less aware of time & run late, prefer to start projects, play first, 

work later, want to keep opinions open, question the need for many rules, like to keep plans 

flexible, and want the freedom to be spontaneous” (Myers 1998; Peslak 2006). That is, most 

people who belong to the Indian culture appear to be I N (T or F) (J or P).       

 

Discussion:  

The analysis shows that people who have Indian cultural background are mostly Introverts, and 

Intuitives. The data also demonstrates that some are Thinkers and some are Feelers. Some are 

Judgers and some are Perceivers. Generally, people who belong to the Indian culture are I N (T 

or F) (J or P).  

 

The third section of the survey involves questions which determine the obstacles and problems 

people encounter while communicating in multicultural teams.   

 

Differences in Team Communication for Indians  

Indians encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because culture has a negative impact on team’s 
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communication. The communication process in software requirements engineering, is expected 

to be problematic in multicultural teams. 

 

Hypothesis 9: Indians will indicate communications problems, challenges, and obstacles while 

working in their multicultural teams. They will provide different answers to the items specified 

in Q16-32.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the 17 items specified in Q16-32 for the Indian culture.   


2
 (16) = 65.054, P < 0.0001. The Tukey-Kramer HSD test also indiciates the same 

result.  

 

Tables 6.29, 2.30, and 2.31 illustrate the number of participants and their choices on the Likert 

scale, and the mean of their responses for Q16-32.  
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Table 6.29: Indian responses for Q16-22  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

16. People understand me when I 

am talking 

 

       

 

 

 

 

1.75 

 

17. I communicate effectively with 

other people 

 

     

 

 

 

1.75 

18. I have some difficulties 

expressing my ideas  

 

 

     

 

 

 

 

 

3.25 

 

 

19. I sometimes have difficulties 

explaining and translating my 

idioms 

 

 

 

 

 

 

2.63 

 

20. I sometimes fail to 

convey/interpret messages to others 

 

 

 

 

     

 

 

 

 

 

2.88 

21. I sometimes miss the meanings 

of the messages conveyed by others 

 

 

 

 

 

 

3 

 

22. I sometimes feel unable to 

speak what I really mean 

 

 

 

 

 

 

 

 

 

3.13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    2 
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    0     0 

    2 
6 

   0 
    0 

    0 

    0 

   6 

    2 

    1     2 
   4 

    1 

    0 

    2 
     5 

    1 

   2 

  

   4 

 

    2     0 

 

 

    0 
     1 

    5 

    2 



 166 

Table 6.30: Indian responses for Q23-29  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

23. I do not waste time in 

communication 

 

 

 

 

 

 

2.75 

24. I have good conversations with 

other people 

 

 

 

     

 

 

 

 

 

1.88 

 

 

25. I communicate well when in a 

group 

 

 

 

 

 

 

 

1.88 

 

26. I understand other team 

members when talking 

   

 

 

 

 

1.75 

 

27. I plan and use my time 

effectively 

 

 

 

     

 

 

 

 

 

1.88 

 

 

28. I make wise decisions 

 

 

 

 

   

 

 

 

 

2 

 

29. I make clear decisions 

 

 

 

 

 

  
 

 

1.88 
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    2 
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     0     0 
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     0 
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Table 6.31: Indian responses for Q30-32  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

30. Even under pressure, I make 

good decisions 

 

 

 

     

 

 

 

 

2.13 

 

31. I get confused when making 

decisions 

 

 

 

 

     

 

 

 

 

2.63 

32. I mange to use my time well 

 

 

 

 

     

 

 

 

 

1.88 

 

 

 

Discussion:  

Based on the analysis of the data, 75% of the participants have more than four years of 

experience in software projects, and 63% have been involved in more than ten software projects. 

Therefore, the participants have enough experience working in software development projects 

and teams.  

The tests show that there are statistically significant differences between the 17 items, 

related to the communication process, specified in Q16-32. It is expected to have some 

differences between the items since the survey consists of a mix of positive and negative 

statements. There is no purpose to conduct such comparison tests since we are not interested in 

identifying the difference between the items. For this specific question, we are interested in 

identifying the obstacles and problems that software engineers from a particular culture 

encounter while engineering the projects’ requirements. 

In the software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. The study 

shows that people understand each other when talking, and communicate effectively with others 

in multicultural teams. Participants did not show to have problem expressing ideas, miss the 

meaning of the messages conveyed by others, and feel unable to speak what they really mean. 

However, few participants show that they sometimes have some difficulties explaining and 

translating idioms, and fail to convey/interpret messages to others. Some participants waste time 
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in communication. In general, participants have good conversations with other people, 

communicate well when in a group, understand other team members when they talk, plan and 

use time effectively, make wise/clear decisions, make good decisions even under pressure, do not 

get confused when making them, as well as manage and use time well except in communication. 

It appears that participants tend to waste time in eliciting, communicating, and negotiating the 

requirements while working in multicultural teams, as well as a few of them sometimes have 

difficulties explaining idioms and fail to convey messages to others.        

 

The forth section consists of questions that determine how team members rate their 

communication with respect to the cultural factors, as well as with respect to group management 

and resolving conflicts, time management, team’s effort on sharing responsibility and making 

decisions.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the Indian culture.   

 

Hypothesis 10: Indians will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q33-37. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).    

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the cultural factors (language, attitude, roles, time, and 
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social organization) for the Indian culture. 
2
 (4) = 3.713, P = 0.446. The Tukey-Kramer 

HSD Test also indicates the same result.   

 

Table 6.32 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q33-37.  

 

Table 6.32: Indian responses for Q33-37  

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

33. How do you rate 

communication in your team with 

respect to differences in languages 

(spoken/written)? 

     

 
 

 

1.88 

 

34. How do you rate 

communication in your team with 

respect to differences in attitudes 

(behavior, and communication)? 

 

 
 

 

1.63 

35. How do you rate 

communication in your team with 

respect to differences in values, 

priorities, or approach? 

 

 

 
 

 

1.63 

 

 

36. How do you rate 

communication in your team with 

respect to differences in time 

management (the way people 

regard & use time)? 

 

 
 

 

 

1.88 

37. How do you rate 

communication in your team with 

respect to differences in roles 

(perceptions of who should make 

the decisions and who has 

responsibility for what)? 

 

 

 

 

 

2.13 

 

 

 

Discussion:  

The results do not indicate that there are differences between the five cultural factors involved in 

this study. That is, there is no evidence that the cultural factors are different in terms of their 

impact on communication. As shown in table 6.32, the participants generally rate their 

communication with respect to the five cultural factors as good. We expected that attitude and 

language would have more impact than the other factors, based on the informal study results. 

However, the results do not indicate so. Different explanations can be predicted, in which one 
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possible explanation is that the five questions, that were aimed to measure the effect of the 

cultural factors on communication, do not tell which of the factors have more or less impact on 

communication, instead, the questions ask the participants whether they agree or disagree that 

differences in those factors might cause miscommunication in software team based on their 

ratings. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.       

 

Differences in Team Performance With Respect to Specific Cultural Items  

It is expected that there are differences between team’s performances with respect to group 

management and resolving conflicts, time management, team’s effort on sharing responsibility 

and making decisions. Some cultural aspects are expected to be more critical or problematic (e.g. 

decision-making), with respect to the Indian culture.   

 

Hypothesis 11: Indians will indicate stronger or weaker group performances with respect to 

decision-making, time management when answering the items in Q38-41.   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the Indian 

culture. 
2
 (3) = 0.185, P = 0.98. The tukey-Kramer HSD Test indicates the same result.  

 

Table 6.33 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q38-41.  
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Table 6.33: Indian responses for Q38-41  

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

38. How do you rate the way in 

which the group manages and 

resolve conflicts? 

 

 
 

 

2.25 

39. How do you rate how wisely 

time is managed and respected in 

your team? 

 

 

 

    
 

 

 

2.25 

40. How do you rate your team’s 

effort on sharing responsibility? 

 

     

 

 

 

2.38 

 

 

41. How do you rate your team’s 

effort on making decisions? 

 

 

    
 

 

2.38 

 

 

 

Discussion:  

The results do not indicate that there are differences between the team members’ ratings of 

communication with respect to group management and resolving conflicts, time management, 

team’s effort on sharing responsibility and making decisions. The participants also rated the way 

in which the group manages and resolve conflicts, how wisely time is managed and respected in 

their teams, team’s effort on sharing responsibility, and team’s effort on making decisions as 

good.      

 

The fifth section consists of questions that address the relationships between the cultural factors 

and communication, and their impacts on productivity.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors, with respect to the Indian culture.  
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Hypothesis 4: Indians will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q42-47.  

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the Indian 

culture. 
2
 (5) = 0.752, P = 0.98. The Tukey-Kramer HSD test also indicates the same 

result.   

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of those situations for the Indian culture. 


2
 (5) = 2.455, P = 0.783. The Tukey-Kramer HSD test also indicates the same result.  

 

Table 6.34 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q42-47.  
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Table 6.34: Indian responses for Q42-47  
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

42. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to increasing the 

amount of rework 

 

 

 

 

 

 

2.50 

 

 

 

     

 

 

 

 

3 

 

 

43. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to some delays in 

the project  

 

     

 

 

 

 

2.14 

 

     

 

 

 

 

2.83 

 

 

44. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product on time  

 

     

 

 

 

 

 

2.29 

 

 

 

     

 

 

 

 

 

3 

 

 

45. 

Miscommunication 

occurred at some 

level and produced 

defects/errors in the 

final software product 

 

    
 

 

 

2.43 

 

 

 

     
 

 

 

3.17 

 

 

46. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product within budget 

 

     

 

 

 

 

 

2.43 

 

 

 

     

 

 

 

 

 

3.33 

 

 

47. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

affected the overall 

project productivity 

  

 

 

 

 

 

2.29 

 

 

 

 

 

 

 

 

3 

 

 

 

Discussion:   

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 
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budget. As reported in table 6.34, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.          

 

Differences Between the Main Cultures  

The two cultures involved in this research have different points of views regarding the cultural 

aspects that might impact the communication process in RE. Thus, it is expected that different 

cultures have different ratings to the survey items.    

 

Hypothesis 13: Americans and Indians will provide different answers to the survey 

questions/items.      

 

Test Used: Multiple Comparisons Tests (F-Test) – Slices Method.  

 

Results:  

Comparing American vs. Indian: 

- There are no statistically significant differences between the responses to all the questions 

for FS2 survey, when comparing the Indian culture with the American culture. F (37, 

903.8) = 1.304, P = 0.108.  

- However, there are statistically significant differences with respect to the following 

specific items: 

o How do you rate communication in your team with respect to differences in 

attitudes (behavior and communication)? F (1, 828.4) = 8.65, P = 0.0034.   

o How do you rate communication in your team with respect to differences in time 

management (the way people regard & use time)? F (1, 824.6) = 8.77, P = 0.0032.   

o How do you rate communication in your team with respect to differences in 

values, priorities, or approach? F (1, 824.6) = 11.76, P = 0.0006).  
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Discussion:  

The main objective of comparing the ratings of the participants is to examine if there are any 

differences between the main cultures involved in this study. As described in hypothesis number 

13, there are no statistically significant differences between the responses to all the survey’s 

questions, when comparing the American culture with the Indian culture, except for three items.  

 The results do not show that there are statistically significant differences between the two 

cultures based on the participants’ responses. The best ways to improve this study are to increase 

the sample size by having more participants and to make some changes to the survey material 

that would enhance the measurement instrument. For future studies and experiments, the 

questions can be reformulated and the likert scale content can be modified. For example, the 

likert scale that was used in the informal study carried out the comparison between the cultural 

factors much better than how it was carried out in the formal studies, classifying them based on 

their impact on communication in software teams from no impact to catastrophic impact. 

Another approach that would help improve this study is to conduct the experiment on specific 

group of people working on specific software projects, rather than collecting the data from 

people who work on different projects and various project scales.   

Again, this comparison was performed only to see if the participants provided different 

answers to the questions when classified into categories based on the diversity in culture. That is, 

to investigate the effect of culture on the participants’ responses. In general, the second formal 

study (Industrial Projects) does not provide good results as the first formal study. However, it 

provides the basis of knowledge and enough information that aids in building the cultural 

profiles which will be used in the project management model.   

  

6.3.3 Formal Study (2B-Graduate Class Projects) Data Analysis, Results, and 
Discussion 
 

Formal Study (FS-2B) was conducted on graduate students/software engineers who work on a 

particular software development project in computer science courses at Virginia Tech. The data 

of (FS-2B) were analyzed in two different ways. The first analysis involves the entire set of data, 

in which all data were analyzed together without organizing them into categories, while the 

second analysis classifies the data into different categories based on the diversity in culture, 

considering the main cultures involved in this study (American, and Indian). In addition to the 
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first two analyses, a third analysis is performed to carry out the comparisons between the cultures 

based on the ratings of the participants. However, this step includes only the two main cultures 

investigated in this study.   

The survey of the second formal study was designed to test a number of hypotheses and 

answer a set of questions related to communication in software teams. Please see section 6.3.2 

for more information regarding the hypotheses and questions used in this study. 

 

6.3.3.1 Analysis, Results, and Discussion (FS2B-Graduate Class Projects)  

 

40 people participated in this study, where 28 of them were male, and 12 were female. 22 of the 

participants have less than four years of experience in software development projects, 16 have 

four to eight years of experience, and only 2 have more than eight years of experience in 

software projects. 25 of the participants have been involved in less than ten software projects, 11 

have been working on ten to twenty projects, 3 of the participants have been involved in more 

than twenty software projects, and 1 provided no answer. The participants have different cultural 

background, but the majority belongs to the following cultures: American, and Indian. Most 

participants know at least two languages (speak/read/write), where English is one of them. More 

information and details about the participants’ gender, years of experience, number of projects, 

and culture are shown in Appendix G, table G.1. More information about native language, and 

other languages are demonstrated in Appendix G, table G.2. 93% of the participants are working 

in multicultural software teams.           

The second section of the questionnaire measures attitude, social organization, time, and 

roles using the MBTI instrument (Myers 1998). In general, the participants have different 

attitudes, social organization, time, and roles. However, categorizing the participants based on 

culture, shows that people with same cultural background share about the same attitude, social 

organization, time, and roles. More details regarding this aspect are discussed in the second 

analysis of the data which classifies the participants into different categories based on culture.  

 

The third section of the survey involves questions which determine the obstacles and problems 

people encounter while communicating in multicultural teams.   
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Differences in Team Communication for all Participants  

People encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because culture has a negative impact on team’s 

communication. The communication process in software requirements engineering, is expected 

to be problematic in multicultural teams. 

 

Hypothesis 1: Participants will indicate communications problems, challenges, and obstacles 

while working in their multicultural teams. They will provide different answers to the items 

specified in Q16-32.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the 17 items specified in Q16-32. 
2
 (16) = 160.293, P < 

0.0001. The Tukey-Kramer HSD test also indicates the same result.   

 

Tables 6.35, 6.36, and 3.37 illustrate the number of participants and their choices on the Likert 

scale, and the mean of their responses for Q16-32. 
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Table 6.35: Participants’ responses for Q16-22 (General) 
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

16. People understand me when I 

am talking 

 

 

 

     

 

 

 

 

 

1.75 

 

 

17. I communicate effectively with 

other people 

 

     

 

 

 

 

 

1.83 

18. I have some difficulties 

expressing my ideas  

 

 

 

 

 

 

     

 

 

 

 

 

2.85 

 

 

19. I sometimes have difficulties 

explaining and translating my 

idioms 

 

 

 

 

     

 

 

 

 

 

2.73 

 

 

20. I sometimes fail to 

convey/interpret messages to others 

 

 

 

 

 

 

     

 

 

 

 

 

2.58 

 

 

21. I sometimes miss the meanings 

of the messages conveyed by others 

 

 

 

 

 

 

     

 

 

 

 

 

2.55 

 

 

22. I sometimes feel unable to 

speak what I really mean 

 

 

 

 

 

 

     

 

 

 

 

 

2.67 
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Table 6.36: Participants’ responses for Q23-29 (General) 
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

23. I do not waste time in 

communication 

 

 

 

 

 

 

     

 

 

 

 

 

2.54 

 

 

24. I have good conversations with 

other people 

 

 

 

 

 

 

     

 

 

 

 

 

1.85 

 

 

25. I communicate well when in a 

group 

 

 

 

 

 

 

     

 

 

 

 

 

2.08 

 

 

26. I understand other team 

members when talking 

 

 

 

 

 

 

     

 

 

 

 

 

1.88 

 

 

27. I plan and use my time 

effectively 

 

 

 

 

 

     

 

 

 

 

 

2.23 

 

 

28. I make wise decisions 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

2 

 

 

29. I make clear decisions 

 

 

 

 

 

 

 

     

 

 

 

 

 

2.05 
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Table 6.37: Participants’ responses for Q30-32 (General) 
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

30. Even under pressure, I make 

good decisions 

 

 

 

 

 

 

     

 

 

 

 

 

2.15 

 

 

31. I get confused when making 

decisions 

 

 

 

 

 

 

     

 

 

 

 

 

2.78 

 

 

32. I mange to use my time well 

 

 

 

 

 

 

     

 

 

 

 

 

2.28 

 

 

 

Table G.4 in Appendix G, illustrates the average, median, and mode for section 3, questions [16-

32].   

Discussion:  

Based on the analysis of the data, 45% of the participants have more than four years of 

experience in software projects, and 35% have been involved in more than ten software projects. 

Therefore, the participants have some experience working in software development projects and 

teams.  

The tests show that there are statistically significant differences between the 17 items, 

related to the communication process, specified in Q16-32. It is expected to have some 

differences between the items since the survey consists of a mix of positive and negative 

statements. There is no purpose to conduct such comparison test since we are not interested in 

identifying the differences between the items. For this specific question, we are interested in 

identifying the obstacles and problems that software engineers encounter while engineering the 

projects’ requirements.  

In the software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. The study 
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shows that people understand each other when talking, and communicate effectively with others 

in multicultural teams. However, the communication process appears to be problematic for some 

people. Few participants show that they sometimes have some difficulties expressing ideas, and 

fail to convey/interpret messages to others. Most participants show that they sometimes have 

difficulties explaining and translating idioms, sometimes miss the meaning of the messages 

conveyed by others, and sometimes feel unable to speak what they really mean. They also agree 

that they waste “time” in communication. In general, participants have good conversations with 

other people, communicate well when in a group, understand other team members when they 

talk, plan and use time effectively, make wise/clear decisions, make good decisions even under 

pressure, do not get confused when making them, as well as manage and use time well except in 

communication. It appears that participants tend to waste time in eliciting, communicating, and 

negotiating the requirements while working in multicultural teams, as well as sometimes have 

difficulties explaining and translating idioms, miss the meanings of messages conveyed by 

others, and feel unable to speak what they really mean.   

 

The forth section consists of questions that determine how team members rate their 

communication with respect to the cultural factors, as well as with respect to group management 

and resolving conflicts, time management, and team’s effort on sharing responsibility and 

making decisions.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the diversity in culture.   

 

Hypothesis 2: Participants will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q33-37. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).  
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Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the cultural factors (language, attitude, roles, time, and 

social organization) based on the participants’ ratings. 
2
 (4) = 12.772, P = 0.012.     

- The Tukey-Kramer HSD test shows that there is a statistically significant difference 

between roles and attitudes (P-value = 0.0364). There is also a statistically significant 

difference between roles and language (P-value = 0.0086). Other than that, there are no 

statistically significant differences between the factors.       

- This means that some cultural factors have different impact on communication than 

others. More specifically, attitude and language show to have more impact than roles.  

 

Table 6.38 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q33-37 
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Table 6.38: Participants’ responses for Q33-37 (General) 

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

33. How do you rate 

communication in your team with 

respect to differences in languages 

(spoken/written)? 

 

 

 
 

 

 

1.90 

34. How do you rate 

communication in your team with 

respect to differences in attitudes 

(behavior, and communication)? 

 

 

 

 

 

 

2 

35. How do you rate 

communication in your team with 

respect to differences in values, 

priorities, or approach? 

 

 

 

     

 

 

 

 

 

2.15 

 

 

36. How do you rate 

communication in your team with 

respect to differences in time 

management (the way people 

regard & use time)? 

 

 

 

 

 

 

 

2.38 

 

 

37. How do you rate 

communication in your team with 

respect to differences in roles 

(perceptions of who should make 

the decisions and who has 

responsibility for what)? 

 

 

 

 

 

 

2.60 

 

 

 

Discussion:  

The tests show that there are statistically significant differences between the cultural factors 

(language, attitude, roles, time, and social organization). There is a statistically significant 

difference between roles and attitudes. There is also a statistically significant difference between 

roles and language. Other than that, there are no statistically significant differences between the 

factors. This means that some cultural factors have different impact on communication. In other 

words, attitude and language show to have more impact than roles.  

 

Differences in Team Performance With Respect to Specific Cultural Items  

It is expected that there are differences between team’s performances with respect to group 

management and resolving conflicts, time management, team’s effort on sharing responsibility 
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and making decisions. Some cultural aspects are expected to be more critical or problematic (e.g. 

time management), because of the diversity in culture.   

 

Hypothesis 3: Participants will indicate stronger or weaker group performances with respect to 

decision-making, time management when answering the items in Q38-41.   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items. 
2
 (3) = 4.916, P = 

0.178. The Tukey-Kramer HSD test also indicates the same result.   

 

Table 6.39 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q38-41. 

 

Table 6.39: Participants’ responses for Q38-41 (General) 

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

38. How do you rate the way in 

which the group manages and 

resolve conflicts? 

 

     

 

 

 

 

2.28 

 

39. How do you rate how wisely 

time is managed and respected in 

your team? 

 

 

   

 
 

 

 

2.55 

 

40. How do you rate your team’s 

effort on sharing responsibility? 

 

 
 

 

 

2.53 

41. How do you rate your team’s 

effort on making decisions? 

 

 

 

 

 

 

 

 

 

2.08 
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Discussion:  

The results do not indicate that there are differences between the team members’ ratings of 

communication with respect to group management and resolving conflicts, time management, 

team’s effort on sharing responsibility and making decisions. The participants also rated the way 

in which the group manages and resolve conflicts, how wisely time is managed and respected in 

their teams, team’s effort on sharing responsibility, and team’s effort on making decisions as 

good. 

 

Table G.5 in Appendix G, illustrates the average, median, and mode for section 4, questions [33-

41]. The fifth section consists of questions that address the relationships between the cultural 

factors and communication, and their impacts on productivity.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors.  

 

Hypothesis 4: Participants will indicate that miscommunication have different impacts on 

rework, delays, and the overall project productivity, when answering Q42-47. 

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items. 
2
 (4) = 6.097, P = 

0.192. The Tukey-Kramer HSD test also indicates the same result.    

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the occurrences of those situations. 
2
 (4) = 10.67, P = 

0.031. However, the Tukey-Kramer HSD test shows that there are no statistically 

significant differences between the occurrences of those situations.  



 186 

Table 6.40: Participants’ responses for Q42-47 (General) 
 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

42. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to increasing the 

amount of rework 

 

 

     

 

 

 

 

 

2.70 

 

 

 

     

 

 

 

 

 

3.20 

 

 

43. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to some delays in 

the project  

 

     

 

 

 

 

 

2.7 

 

     

 

 

 

 

 

3.33 

 

 

44. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product on time  

 

     

 

 

 

 

 

2.98 

 

 

 

     

 

 

 

 

 

3.54 

 

 

45. 

Miscommunication 

occurred at some 

level and produced 

defects/errors in the 

final software product 

 

 

 

     

 

 

 

 

 

2.98 

 

 

 

     

 

 

 

 

 

3.51 

 

 

47. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

affected the overall 

project productivity 

 

 

     

 

 

 

 

 

2.73 

 

 

 

     

 

 

 

 

 

3.23 

 

 

 

Table 6.40 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q42-47. Table G.6 in Appendix G, illustrates the average, median, 

and mode for section 5, questions [42-47].   
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Discussion:  

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.40, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.       

 

6.3.3.2 Analysis, Results, and Discussion (2) 

 

The second analysis of this study classifies the participants into categories based on culture. 

Three categories have been formulated: Americans, and Indians. 

 

Americans 

Analysis & Results  

 

15 people who belong to the American cultural background participated in this study, where 12 

of them were male, and 3 were female. 8 of the participants have less than four years of 

experience in software development projects, 7 have four to eight years of experience, and none 

have more than eight years of experience in software projects. 9 of the participants have been 

involved in less than ten software projects, 3 have been working on ten to twenty projects, 2 of 

the participants have been involved in more than twenty software projects, and 1 provided no 

answer. 5 participants know at least two languages (speak/read/write), where English is the 

native one. Other languages are: Spanish, French, and Portuguese. More information and details 

about the participants’ gender, years of experience, number of projects, and culture are found in 

Appendix G, table G.1. More information about native language, and other languages are 

demonstrated in Appendix G, table G.2. 80% of the participants are working in multicultural 

software teams.  

 

The second section of the questionnaire measures attitude, social organization, time, and roles 

using the MBTI instrument (Myers 1998).  
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Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

 

Based on the data analysis, 8 of the participants are Introverts, while 6 are Extroverts. 

This means that most participants “have quiet energy, listen more than talk, think quietly inside 

their heads, think, then act, feel comfortable being alone, prefer to work ‘behind the scenes’, 

have good power of concentration, prefer to focus on one thing at a time, and are self-contained 

and reserved” (Myers 1998; Peslak 2006). Others “have high energy, talk more than listen, think 

out loud, act, then think, like to be around people a lot, prefer a public role, can sometimes be 

easily distracted, prefer to do lots of things at once, and are outgoing & enthusiastic” (Myers 

1998; Peslak 2006). 7 participants are Sensors, and 7 are Intuitives. There is no difference. 

Therefore, some participants “focus on details & specifics, admire practical solutions, notice 

details & remember facts, are pragmatic – see what is, live in the here-and-now, trust actual 

experience, like to use established skills, like step-by-step instructions, and work at steady pace” 

(Myers 1998; Peslak 2006). Others “focus on the big picture & possibilities, admire creative 

ideas, notice anything new or different, are inventive – see what could be, think about future 

implications, trust their gut instincts, prefer to learn new skills, like to figure things out for 

themselves, and work in bursts of energy” (Myers 1998; Peslak 2006). 11 participants are 

Thinkers, while 3 are Feelers. Thus, most participants “make decisions objectively, appear cool 

and reserved, most convinced by rational arguments, are honest & direct, value honesty & 

fairness, take few things personally, tend to use flaws, motivated by achievement, and argue or 

debate issues for fun” (Myers 1998; Peslak 2006). 6 participants are Judgers, while 8 are 

Perceivers. Thus, some people “make most decisions pretty easily, are serious & conventional, 

pay attention to time & are prompt, prefer to finish projects, work first, play later, want things 

decided, see the need for most rules, like to make & stick with plans, and find comfort in 

schedules” (Myers 1998; Peslak 2006). Others “may have difficulty in making decisions, are 

playful & unconventional, are less aware of time & run late, prefer to start projects, play first, 

work later, want to keep opinions open, question the need for many rules, like to keep plans 

flexible, and want the freedom to be spontaneous” (Myers 1998; Peslak 2006). That is, most 

people who belong to the American culture appear to be Thinkers (T).    
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Discussion: 

The analysis shows that people who have American cultural background are mostly Thinkers. 

The data also demonstrate that some are Extroverts and some are Introverts. Some are Sensors 

and some are Intuitives. Some are Judgers and some are Perceivers. Generally, people who 

belong to the American culture are Thinkers (T).   

 

The third section of the survey involves questions which determine the obstacles and problems 

people encounter while communicating in multicultural teams. 

 

Differences in Team Communication for Americans  

Americans encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because culture has a negative impact on team’s 

communication. The communication process in software requirements engineering, is expected 

to be problematic in multicultural teams. 

 

Hypothesis 5: Americans will indicate some communications problems, challenges, and 

obstacles while working in their multicultural teams. They will provide different answers to the 

items specified in Q16-32.  

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the 17 items specified in Q16-32 for the American 

culture. 
2
 (16) = 89.063, P < 0.0001. The Tukey-Kramer HSD test also indicates the 

same result.      

 

Tables 6.41 and 6.42 illustrate the number of participants and their choices on the Likert scale, 

and the mean of their responses for Q16-32.  
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Table 6.41: American responses for Q16-25  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

16. People understand me when I 

am talking 

 

       

 

 

 

 

1.4 

 

17. I communicate effectively with 

other people 

 

     

 

 

 

1.47 

18. I have some difficulties 

expressing my ideas  

 

    

 

 

 

3.07 

 

 

19. I sometimes have difficulties 

explaining and translating my 

idioms 

 

     

 

 

 

3.20 

 

20. I sometimes fail to 

convey/interpret messages to others 

 

 

 

  

 

 

 

 

2.67 

21. I sometimes miss the meanings 

of the messages conveyed by others 

 

 

 

 

 

 

 

2.53 

 

22. I sometimes feel unable to 

speak what I really mean 

 

 
 

 

 

2.87 

23. I do not waste time in 

communication 

 

 

     

 

 

 

2.29 

24. I have good conversations with 

other people 

 

 

 

 

 

 

 

 

1.73 

 

25. I communicate well when in a 

group 

 

 

 

 

 

 

 

2.13 

 

 

 
 

 

 

   

 
 

  

    9 
   6 

    0 
    0 

     9 
  5 

   1 
    0 

    0 
   4 

   6     5 

    0 

    5 
   2 

    8 

    0 

    7     6 
    2 

   9 

 
   4 

 

    2     0 

 
 

 

    2 
    4 

    3 
    6 

   

   4    4    4     2 

 

 
    5 

    9 

     1     0 

 
 

 

    3 

   7 
     5     0 



 191 

Table 6.42: American responses for Q26-32  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

26. I understand other team 

members when talking 

 

       

 

 

 

 

 

1.73 

 

 

27. I plan and use my time 

effectively 

 

 

 

     

 

 

 

 

 

2.2 

 

 

28. I make wise decisions 

 

 

 

 

 

 

 

 

 

 

 

1.8 

29. I make clear decisions 

 

 

 

 

 

     

 

 

 

 

1.93 

 

30. Even under pressure, I make 

good decisions 

 

 

 

    

 

 

 

 

1.80 

31. I get confused when making 

decisions 

 

 

 

 

     

 

 

 

 

2.93 

32. I mange to use my time well 

 

 

 

 

 

 

 

 

2.2 

 

 

Discussion:  

Based on the analysis of the data, 47% of the participants have more than four years of 

experience in software projects, and 33% have been involved in more than ten software projects. 

Therefore, the participants have some experience working in software development projects and 

teams.  
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The tests show that there are statistically significant differences between the 17 items, 

related to the communication process, specified in Q16-32. It is expected to have some 

differences between the items since the survey consists of a mix of positive and negative 

statements. There is no purpose to conduct such comparison tests since we are not interested in 

identifying the differences between the items. For this specific question, we are interested in 

identifying the obstacles and problems that software engineers from a particular culture 

encounter while engineering the projects’ requirements.  

In the software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. The study 

shows that people understand each other when talking, and communicate effectively with others 

in multicultural teams. However, the communication process in general appears to be 

problematic for some people. Participants did not show at all that they sometimes have some 

difficulties expressing ideas, have difficulties explaining and translating idioms, and sometimes 

feel unable to speak what they really mean. However, most participants show that they 

sometimes fail to convey/interpret messages to others, and sometimes miss the meanings of the 

messages conveyed by others. They do not waste time in communication. In general, participants 

have good conversations with other people, communicate well when in a group, understand other 

team members when they talk, plan and use time effectively, make wise/clear decisions, make 

good decisions even under pressure, and do not get confused when making them. Some 

participants show to manage and use time well, while others do not. It appears that not all 

participants tend to manage time well during eliciting, communicating, and negotiating the 

requirements, and most of them have difficulties conveying/interpreting messages to others, and 

sometimes miss the meanings of the messages conveyed by others.        

 

The forth section consists of questions that determine how team members rate their 

communication with respect to the cultural factors, as well as with respect to group management 

and resolving conflicts, time management, and team’s effort on sharing responsibility and 

making decisions. 
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Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the American culture.   

 

Hypothesis 6: Americans will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q33-37. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the cultural factors (language, attitude, roles, time, and 

social organization) for the American culture. 
2
 (4) = 8.608, P = 0.072.   

- The Tukey-Kramer HSD test shows that there is a statistically significant difference 

between roles and language (P-value = 0.0260). Other than that, there are no statistically 

significant differences between the factors. This means that there is a difference between 

the impact of roles and language on communication. 

 

Table 6.43 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q33-37. 
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Table 6.43: American responses for Q33-37 

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

33. How do you rate 

communication in your team with 

respect to differences in languages 

(spoken/written)? 

     

 
 

 

1.47 

 

34. How do you rate 

communication in your team with 

respect to differences in attitudes 

(behavior, and communication)? 

 

 
 

 

1.87 

35. How do you rate 

communication in your team with 

respect to differences in values, 

priorities, or approach? 

 

 

 
 

 

2.13 

 

 

36. How do you rate 

communication in your team with 

respect to differences in time 

management (the way people 

regard & use time)? 

 

 

     

 

 

 

 

2.36 

 

 

37. How do you rate 

communication in your team with 

respect to differences in roles 

(perceptions of who should make 

the decisions and who has 

responsibility for what)? 

 

 

 

 

 

 

2.8 

 

 

 

Discussion:  

The result shows that there is a statistically significant difference between roles and language. 

This means that there is a difference between the impact of roles and language on 

communication. As shown in table 6.43, participants rated their communication with respect to 

differences in roles differently than how they rated their communication with respect to 

differences in languages.      

 

Differences in Team Performance with respect to specific cultural items  

It is expected that there are differences between team’s performances with respect to group 

management and resolving conflicts, time management, team’s effort on sharing responsibility 

and making decisions. Some cultural aspects are expected to be more critical or problematic (e.g. 

time management), with respect to the American culture.   
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Hypothesis 7: Americans will indicate stronger or weaker group performances with respect to 

decision-making, time management when answering the items in Q38-41.   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the American 

culture. 
2
 (3) = 4.226, P = 0.238. The tukey-Kramer HSD Test indicates the same result.  

 

Table 6.44 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q38-41. 

 

Table 6.44: American responses for Q38-41  

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

38. How do you rate the way in 

which the group manages and 

resolve conflicts? 

 

 
 

 

 

2.13 

 

39. How do you rate how wisely 

time is managed and respected in 

your team? 

 

 

 

    
 

 

 

2.79 

40. How do you rate your team’s 

effort on sharing responsibility? 

 

     

 

 

 

2.8 

 

 

41. How do you rate your team’s 

effort on making decisions? 

 

 

 

    
 

 

2.07 

 

 

 

Discussion:  

The results do not indicate that there are differences between the team members’ ratings of 

communication with respect to group management and resolving conflicts, time management, 
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team’s effort on sharing responsibility and making decisions. The participants also rated the way 

in which the group manages and resolve conflicts, how wisely time is managed and respected in 

their teams, team’s effort on sharing responsibility, and team’s effort on making decisions as 

good.    

 

The fifth section consists of questions that address the relationships between the cultural factors 

and communication, and their impacts on productivity. 

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors, with respect to the American culture.  

 

Hypothesis 8: Americans will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q42-47.  

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the American 

culture. 
2
 (4) = 4.23, P = 0.376. The Tukey-Kramer HSD test also indicates the same 

result.  

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of those situations for the American 

culture. 
2
 (4) = 5.289, P = 0.259. The Tukey-Kramer HSD test also indicates the same 

result.  

 

Table 6.45 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q42-47. 
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Table 6.45: American responses for Q42-47  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

42. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to increasing the 

amount of rework 

 

 

 

 

 

 

2.67 

 

 

 

     

 

 

 

 

3.2 

 

 

43. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to some delays in 

the project  

 

     

 

 

 

 

2.87 

 

     

 

 

 

 

3.40 

 

 

44. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product on time  

 

     

 

 

 

 

 

3.13 

 

 

 

     

 

 

 

 

 

3.6 

 

 

45. 

Miscommunication 

occurred at some 

level and produced 

defects/errors in the 

final software product 

 

    
 

 

 

3.13 

 

 

 

     
 

 

 

3.6 

 

 

47. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

affected the overall 

project productivity 

  

 

 

 

 

 

2.67 

 

 

 

 

 

 

 

 

3.2 

 

 

      

Discussion:  

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.45, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.     
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Indians   

Analysis & Results  

 

12 people who belong to the Indian cultural background participated in this study, where 6 of 

them were male, and 6 were female. 8 of the participants have less than four years of experience 

in software development projects, 4 have four to eight years of experience, and none have more 

than eight years of experience in software projects. 8 of the participants have been involved in 

less than ten software projects, 4 have been working on ten to twenty projects, and none of the 

participants have been involved in more than twenty software projects. All participants know at 

least two languages (speak/read/write), where English is one of them. Other languages are: 

Hindi, Telugu, Marathi, Malayalam, Tamil, Konkani, Punjabi, Sanskrit, and French. More 

information and details about the participants’ gender, years of experience, number of projects, 

and culture are found in Appendix G, table G.1. More information about native language, and 

other languages are demonstrated in Appendix G, table G.2. All participants (100%) are working 

in multicultural software teams.  

 

The second section of the questionnaire measures attitude, social organization, time, and roles 

using the MBTI instrument (Myers 1998).  

 

Question: Does a particular culture have a specific personality type combination that affects the 

communication process in RE? 

 

Based on the data analysis, 8 of the participants are Introverts, while 3 are Extroverts. 

This means that most participants “have quiet energy, listen more than talk, think quietly inside 

their heads, think, then act, feel comfortable being alone, prefer to work ‘behind the scenes’, 

have good power of concentration, prefer to focus on one thing at a time, and are self-contained 

and reserved” (Myers 1998; Peslak 2006). 4 participants are Sensors, and 8 are Intuitives. 

Therefore, most participants “focus on the big picture & possibilities, admire creative ideas, 

notice anything new or different, are inventive – see what could be, think about future 

implications, trust their gut instincts, prefer to learn new skills, like to figure things out for 

themselves, and work in bursts of energy” (Myers 1998; Peslak 2006). 7 participants are 

Thinkers, and 5 are Feelers. Thus, some participants “make decisions objectively, appear cool 
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and reserved, most convinced by rational arguments, are honest & direct, value honesty & 

fairness, take few things personally, tend to use flaws, motivated by achievement, and argue or 

debate issues for fun” (Myers 1998; Peslak 2006). Others “decide based on their values & 

feelings, appear warm & friendly, most convinced by how they feel, are diplomatic and tactful, 

value harmony & compassion, take many things personally, are quick to compliment others, are 

motivated by appreciation, and avoid arguments and conflicts” (Myers 1998; Peslak 2006). 5 

participants are Judgers, while 7 are Perceivers. Thus, some people “make most decisions pretty 

easily, are serious & conventional, pay attention to time & are prompt, prefer to finish projects, 

work first, play later, want things decided, see the need for most rules, like to make & stick with 

plans, and find comfort in schedules” (Myers 1998; Peslak 2006). Others “may have difficulty in 

making decisions, are playful & unconventional, are less aware of time & run late, prefer to start 

projects, play first, work later, want to keep opinions open, question the need for many rules, like 

to keep plans flexible, and want the freedom to be spontaneous” (Myers 1998; Peslak 2006). 

That is, most people who belong to the Indian culture appear to be I N (T or F) (J or P).   

 

Discussion: 

The analysis shows that people who have Indian cultural background are mostly Introverts, and 

Intuitives. The data also demonstrates that some are Thinkers and some are Feelers. Some are 

Judgers and some are Perceivers. Generally, people who belong to the Indian culture are I N (T 

or F) (J or P).  

 

The third section of the survey involves questions which determine the obstacles and problems 

people encounter while communicating in multicultural teams.   

 

Differences in Team Communication for Indians  

Indians encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their multicultural teams because culture has a negative impact on team’s 

communication. The communication process in software requirements engineering, is expected 

to be problematic in multicultural teams. 
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Hypothesis 9: Indians will indicate communications problems, challenges, and obstacles while 

working in their multicultural teams. They will provide different answers to the items specified 

in Q16-32. 

 

Statistical test(s): Effect Test, Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-

Wallis (Rank Sums) Test.    

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are statistically 

significant differences between the 17 items specified in Q16-32 for the Indian culture.  


2
 (16) = 42.299, P = 0.0004. The Tukey-Kramer HSD test also indicates the same result.    

 

Tables 6.46, 6.47, and 6.48 illustrate the number of participants and their choices on the Likert 

scale, and the mean of their responses for Q16-32.  
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Table 6.46: Indian responses for Q16-23  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

16. People understand me when I 

am talking 

 

       

 

 

 

 

2.08 

 

 

 

 

17. I communicate effectively with 

other people 

 

 

 

 

 

 

     

 

 

 

 

2.08 

18. I have some difficulties 

expressing my ideas  

 

 

     

 

 

 

 

 

2.83 

 

 

19. I sometimes have difficulties 

explaining and translating my 

idioms 

 

 

 

 

 

 

2.58 

 

20. I sometimes fail to 

convey/interpret messages to others 

 

 

 

 

     

 

 

 

 

 

2.58 

21. I sometimes miss the meanings 

of the messages conveyed by others 

 

 

 

 

 

 

2.67 

 

22. I sometimes feel unable to 

speak what I really mean 

 

 

 

 

 

 

 

 

2.5 

 

23. I do not waste time in 

communication 

 

 

 

 

 

 

 

 

 

 

2.67 
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Table 6.47: Indian responses for Q24-30  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

24. I have good conversations with 

other people 

 

 

 

 

 

 

     

 

 

 

 

 

1.92 

 

 

25. I communicate well when in a 

group 

 

 

 

 

 

 

2.08 

 

26. I understand other team 

members when talking 

 

 

 

 

 

   

 

 

 

 

1.75 

 

27. I plan and use my time 

effectively 

 

 

 

 

 

 

 

     

 

 

 

 

 

2.25 

 

 

28. I make wise decisions 

 

 

 

 

   

 

 

 

 

2.17 

 

 

 

29. I make clear decisions 

 

 

 

 

 

 

 

 

  
 

 

 

2.25 

 

30. Even under pressure, I make 

good decisions 

 

 

 

     

 

 

 

 

2.42 

 

 

 

     

 

 

    2 

 9 

     1     0 
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Table 6.48: Indian responses for Q31-32  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

31. I get confused when making 

decisions 

 

 

 

 

 

     

 

 

 

 

2.42 

32. I mange to use my time well 

 

 

 

 

 

 

 

     

 

 

 

 

2.17 

 

 

 

Discussion:  

Based on the analysis of the data, 33% of the participants have more than four years of 

experience in software projects, and 33% have been involved in more than ten software projects. 

Therefore, the participants have some experience working in software development projects and 

teams.  

The tests show that there are statistically significant differences between the 17 items, 

related to the communication process, specified in Q16-32. It is expected to have some 

differences between the items since the survey consists of a mix of positive and negative 

statements. There is no purpose to conduct such comparison tests since we are not interested in 

identifying the difference between the items. For this specific question, we are interested in 

identifying the obstacles and problems that software engineers from a particular culture 

encounter while engineering the projects’ requirements. 

In the software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. The study 

shows that people understand each other when talking, and communicating effectively with 

others in multicultural teams. Participants did not show to have problems failing to 

convey/interpret messages to others, and missing the meaning of the messages conveyed by 

others. However, they show that they sometimes have some difficulties expressing ideas, 

explaining and translating idioms, and sometimes feel unable to speak what they really mean. 

Participants waste time in communication. In general, participants have good conversations with 

other people, communicate well when in a group, understand other team members when they 
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talk, plan and use time effectively, make wise/clear decisions, make good decisions even under 

pressure, as well as manage and use time well except in communication. However, they 

sometimes get confused when making some decisions. It appears that participants tend to waste 

time in eliciting, communicating, and negotiating the requirements while working in 

multicultural teams, as well as sometimes having difficulties expressing ideas, explaining idioms, 

feel unable to speak what they really mean, and get confused when making some decisions.         

The forth section consists of questions that determine how team members rate their 

communication with respect to the cultural factors, as well as with respect to group management 

and resolving conflicts, time management, and team’s effort on sharing responsibility and 

making decisions.  

 

Differences Between the Five Cultural Factors  

It is expected that there are some differences between the cultural factors (language, attitude, 

roles, social organization, and time) in terms of their impact on communication since some of 

them are expected to have more impact while others are expected to have less impact, based on 

the Indian culture.   

 

Hypothesis 10: Indians will provide different ratings to the cultural factors in terms of their 

impact on communication when answering Q33-37. It is expected that participants indicate that 

attitude and language have the most impact on communication, and on the amount of rework and 

delay (based on the informal study results).   

  

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the cultural factors (language, attitude, roles, time, and 

social organization) for the Indian culture. 
2
 (4) = 1.726, P = 0.786. The Tukey-Kramer 

HSD Test also indicates the same result. 
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Table 6.49: Indian responses for Q33-37  

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

33. How do you rate 

communication in your team with 

respect to differences in languages 

(spoken/written)? 

     

 
 

 

2 

 

34. How do you rate 

communication in your team with 

respect to differences in attitudes 

(behavior, and communication)? 

 

 
 

 

1.92 

35. How do you rate 

communication in your team with 

respect to differences in values, 

priorities, or approach? 

 

 

 
 

 

2.17 

 

 

36. How do you rate 

communication in your team with 

respect to differences in time 

management (the way people 

regard & use time)? 

 

 
 

 

2.33 

37. How do you rate 

communication in your team with 

respect to differences in roles 

(perceptions of who should make 

the decisions and who has 

responsibility for what)? 

 

 

 

 

 

2.17 

 

 

 

Table 6.49 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q33-37.  

 

Discussion:  

The results do not indicate that there are differences between the five cultural factors involved in 

this study. That is, there is no evidence that the cultural factors are different in terms of their 

impact on communication. As shown in table 6.49, the participants generally rate their 

communication with respect to the five cultural factors as good. We expected that attitude and 

language would have more impact than the other factors, based on the informal study results. 

However, the results do not indicate so. Different explanations can be predicted, in which one 

possible explanation is that the five questions, that were aimed to measure the effect of the 

cultural factors on communication, do not tell which of the factors have more or less impact on 

communication, instead, the questions ask the participants whether they agree or disagree that 
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differences in those factors might cause miscommunication in software team based on their 

ratings. Another explanation would be that the participants were not able to communicate their 

answers or discriminate among the different factors, and could not really tell which one has more 

or less impact.       

  

Differences in Team Performance With Respect to Specific Cultural Items  

It is expected that there are differences between team’s performances with respect to group 

management and resolving conflicts, time management, team’s effort on sharing responsibility 

and making decisions. Some cultural aspects are expected to be more critical or problematic (e.g. 

time management), with respect to the Indian culture.   

 

Hypothesis 11: Indians will indicate stronger or weaker group performances with respect to 

decision-making, time management when answering the items in Q38-41.   

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the Indian 

culture. 
2
 (3) = 0.793, P = 0.851. The tukey-Kramer HSD test also indicates the same 

result.  

 

Table 6.50 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q38-41.  
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Table 6.50: Indian responses for Q38-41  

 

Cultural Factors 
 

Excellent  Good  Average  Fair  Poor  

 

Mean 

38. How do you rate the way in 

which the group manages and 

resolve conflicts? 

 

 
 

 

2.17 

39. How do you rate how wisely 

time is managed and respected in 

your team? 

 

 

 

    
 

 

2.18 

40. How do you rate your team’s 

effort on sharing responsibility? 

 

     

 

 

 

2.25 

 

 

41. How do you rate your team’s 

effort on making decisions? 

 

 

    
 

 

1.92 

 

 

 

Discussion:  

The results do not indicate that there are differences between the team members’ ratings of 

communication with respect to group management and resolving conflicts, time management, 

team’s effort on sharing responsibility and making decisions. The participants also rated the way 

in which the group manages and resolve conflicts, how wisely time is managed and respected in 

their teams, team’s effort on sharing responsibility, and team’s effort on making decisions as 

good.  

 

The fifth section consists of questions that address the relationships between the cultural factors 

and communication, and their impacts on productivity.  

 

Differences Between the Effects of Miscommunication on Productivity 

Miscommunication has different impacts on productivity in terms of rework and delay. It is 

expected that multicultural teams lead to changes in productivity and have special productivity 

issues because of the impact of the cultural factors with respect to the Indian culture.  
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Hypothesis 12: Indians will indicate that miscommunication have different impacts on rework, 

delays, and the overall project productivity, when answering Q42-47.  

 

Statistical test(s): Tukey-Kramer HSD Test, and Nonparametric Wilcoxon/Kruskal-Wallis 

(Rank Sums) Test. 

 

Results: 

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the ratings to those questions or items for the Indian 

culture. 
2
 (4) = 1.467, P = 0.833. The Tukey-Kramer HSD test also indicates the same 

result.   

- The Nonparametric Wilcoxon/Kruskal-Wallis test shows that there are no statistically 

significant differences between the occurrences of those situations for the Indian culture. 


2
 (4) = 3.086, P = 0.544. Based on means, the situations sometimes occur. The Tukey-

Kramer HSD test also indicates the same result. 

 

Table 6.51 illustrates the number of participants and their choices on the Likert scale, and the 

mean of their responses for Q42-47.  
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Table 6.51: Indian responses for Q42-47  

 

Cultural Factors 

 

Strongly  Agree  Disagree  Strongly 

  Agree                                 Disagree  

 

Mean 

 

Routinely Often Sometimes Never  

 

Mean 

42. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to increasing the 

amount of rework 

 

 

 

 

 

 

2.83 

 

 

 

     

 

 

 

 

3.25 

 

 

43. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

led to some delays in 

the project  

 

     

 

 

 

 

2.83 

 

     

 

 

 

 

3.42 

 

 

44. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

increased the risk of 

delivering the final 

product on time  

 

     

 

 

 

 

 

3.08 

 

 

 

     

 

 

 

 

 

3.67 

 

 

45. 

Miscommunication 

occurred at some 

level and produced 

defects/errors in the 

final software product 

 

    
 

 

 

3.08 

 

 

 

     
 

 

 

3.5 

 

 

 

47. 

Miscommunication 

occurred at some 

level and produced 

conflicts/errors that 

affected the overall 

project productivity 

  

 

 

 

 

 

2.92 

 

 

 

 

 

 

 

 

3.33 

 

 

     

Discussion:   

The results do not indicate that there are differences between the effects of miscommunication on 

rework, delays, the overall project productivity, or delivering the final product on time, or within 

budget. As reported in table 6.51, the participants generally agree that miscommunication causes 

delays and reworks, and those situations sometimes occur. However, there is no evidence that 

there are difference between the effect of miscommunication on productivity in terms of delay 

and rework.  
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Differences Between the Main Cultures  

The two cultures involved in this research have different points of views regarding the cultural 

aspects that might impact the communication process in RE. Thus, it is expected that different 

cultures have different ratings to the survey items.    

 

Hypothesis 13: Americans and Indians will provide different answers to the survey 

questions/items.      

 

Test Used: Multiple Comparisons Tests (F-Test) – Slices Method.  

 

Results:  

Comparing American vs. Indian: 

 
- There are no statistically significant differences between the responses to all the questions 

for FS2 survey, when comparing the Indian culture with the American culture. F (35, 

871.3) = 1.086, P = 0.339.     

- However, there is a statistically significant difference with respect to only one item: 

o People understand me when I am talking. F (1, 896) = 4.46, P = 0.0350.  

 

Discussion:  

The main objective of comparing the ratings of the participants is to examine if there are any 

differences between the main cultures involved in this study. As described in hypothesis number 

13, there are no statistically significant differences between the responses to all the survey’s 

questions, when comparing the American culture with the Indian culture, except for one item.  

 The results do not show that there are statistically significant differences between the two 

cultures based on the participants’ responses. The best ways to improve this study are to increase 

the sample size by having more participants and to make some changes to the survey material 

that would enhance the measurement instrument. For future studies and experiments, the 

questions can be reformulated and the likert scale content can be modified. For example, the 

likert scale that was used in the informal study carried out the comparison between the cultural 

factors much better than how it was carried out in the formal studies, classifying them based on 

their impact on communication in software teams from no impact to catastrophic impact. 

Another approach that would help improve this study is to conduct the experiment on specific 
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group of people working on specific software projects, rather than collecting the data from 

people who work on different class projects and various project scales.   

Again, this comparison was performed only to see if the participants provided different 

answers to the questions when classified into categories based on the diversity in culture. That is, 

to investigate the effect of culture on the participants’ responses.  

In general, the second formal study (Class projects) provides better results than the one 

that was conducted on industrial projects. The study shows that there are statistically significant 

differences between the cultural factors (language, attitude, roles, time, and social organization). 

More specifically, there is a statistically significant difference between roles and attitudes, as 

well as there is a statistically significant difference between roles and language. Thus, both 

language and attitudes demonstrate to have impact on communication in software teams. This 

means that some cultural factors have different impact on communication than other factors. 

Generally, the study provides the basis of knowledge and enough information that aids in 

building the cultural profiles which will be used in the project management model.   

 

The MBTI and the Diversity in Culture    

 

This section provides the personality type for all people who participated in the formal studies. 

The following hypothesis tests if there are any differences between the four aspects of the MBTI 

with respect to the main cultures investigated in this research.  

 

Hypotheses: 

There are significant differences between the four aspects of the MBTI for each culture involved 

in this study (American, Arabic, and Indian)?   

“Extraversion-Introversion (E vs. I), Sensing-Intuition (S vs. N), Thinking-Feeling (T vs. F), 

Judging-Perceiving (J vs. P)”   

 

Statistical test(s): Chi-Square.  

Results: 

Sixty-eight (68) people who belong to the American culture participated in the formal studies. As 

shown in Table 6.52, there is a statistically significant difference between Introverts and 
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Extroverts, in which most people who have the American cultural background are Introverts. The 

analysis also shows that most people who belong to the American culture are Thinkers than 

Feelers but the difference is close to be significant. The results of the statistical test also show 

that the majority of people who have the American cultural background are Sensors and Judgers 

but the results are not significant. More information and details regarding the MBTI were 

discussed earlier in the analysis section. 

 

Table 6.52: MBTI - American Culture  

MBTI  Significant Prob > ChiSq 

 

 

 

E    vs. I    

 

 

 

 

 

 

 

 

 

 

 

Yes 

 

 

 

0.0062* 

 

 

 

S    vs. N    

 

 

 

  

 

 

 

 

No 

 

 

 

0.4588 

 

 

 

T    vs. F    

 

 

 

  

 

 

No 

 

 

 

0.0649 

 

 

 

J    vs. P    

 

 

 

 

 

 

 

 

 

 

No 

 

 

 

0.2006 

 

Seventeen (17) people who belong to the Arabic culture participated in the formal studies. As 

shown in Table 6.53, there is a statistically significant difference between Sensors and Intuitives, 

in which most people who have the Arabic cultural background are Intuitives. The results of the 

statistical test also show that the majority of people who have the Arabic cultural background are 

 19   49     

 38   30     

 55         

 44   24     

13    
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Introverts, Thinkers, and Judgers but the results are not significant. More information and details 

regarding the MBTI were discussed earlier in the analysis section. 

 

Table 6.53: MBTI - Arabic Culture  

MBTI  Significant Prob > ChiSq 

 

 

 

E    vs. I    

 

 

 

 

 

 

 

 

 

 

 

No 

 

 

 

0.3767 

 

 

 

S    vs. N    

 

 

 

 

  

 

 

 

 

Yes 

 

 

 

0.0445* 

 

 

 

T    vs. F    

 

 

 

  

 

 

No 

 

 

 

0.8970 

 

 

 

J    vs. P    

 

 

 

 

 

 

 

 

 

 

No 

 

 

 

0.7094 

 

 

 

Twenty-nine (29) people who belong to the Indian culture participated in the formal studies. As 

shown in Table 6.54, there is a statistically significant difference between Judgers and 

Perceivers, in which most people who have the Indian cultural background are Judgers. The 

results of the statistical test also show that the majority of people who have the Indian cultural 

background are Introverts, Intuitives, and Thinkers but the results are not significant. More 

information and details regarding the MBTI were discussed earlier in the analysis section. 

  7         

 4       

11              

 11          

 6         

10    

13     

 6     
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Table 6.54: MBTI - Indian Culture 

MBTI  Significant Prob > ChiSq 

 

 

 

E    vs. I    

 

 

 

 

 

 

 

 

 

 

 

No 

 

 

 

0.8124 

 

 

 

S    vs. N    

 

 

 

 

  

 

 

 

 

No 

 

 

 

0.3679 

 

 

 

T    vs. F    

 

 

 

  

 

 

No 

 

 

 

0.9465 

 

 

 

J    vs. P    

 

 

 

 

 

 

 

 

 

 

Yes 

 

 

 

0.0368* 

 

Generally, the MBTI was used to measure some cultural factors such as attitudes, roles, time, 

and social organization, as well as provide information and indicators about the behavior of 

people who belong to a specific culture or have particular cultural background. In order to 

improve the experimental studies and get better results regarding this aspect (the personality type 

indicator) in future work, more participants are needed as a purpose to increase the sample size 

and get more statistically significant results. At the same time, the objective of including this 

type of test is to evaluate the behavior and attitude of the participants rather than getting 

statistically significant differences between the cultures. As a goal of this research is to deal with 

each culture separately and understand how time, roles, social organization, and attitude are 

  8         

 9       

16              

 18          

 13         

20    

20     

 11     
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treated and considered by people who belong to a particular culture, in order to support building 

the software project management model.      
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Chapter 7 

 

Software Project Management Research Model  

 

This chapter summarizes the results and discussions of both the informal study and the formal 

studies. The chapter also proposes the research model for software engineers to better manage 

their multicultural software teams. This is done by introducing our research outcomes and results 

into software requirements engineering model based on tasking.   

 

7.1 Summary – Informal Study    

 

Based on the informal study, all seven factors might have some impact on multicultural teams, 

and some of them might overlap based on some common characteristics. However, for this 

study, the aim was to narrow down the focus to 3-4 factors instead of investigating all of the 

seven factors in the formal studies due to limited research time frame, and to make this research 

more focused on specific cultural aspects. 

The first set of cultural factors Attitude and Language indicated more impact on both the 

overall software team management and the communication process in the requirements 

engineering (RE) phase. The second set of cultural factors Time, Roles, and Social Organization 

appeared less critical than attitude and language, but at the same time, considered important as 

secondary factors to be focused on and involved in the study since some of these factors might 

overlap with language and attitude and share some of its characteristics. In other words, they 

influence the project enough, having nominal impact, that they warrant attention too. Thus, these 

factors may need further investigation in subsequent formal studies. The third set of cultural 

factors Thought patterns and non-verbal communication appeared less important, having less 

impact, and while they are indicators, we want to focus on the factors with more dominant 

impacts. Therefore, they will not be focused on our next study. This does not mean that these two 

factors are eliminated, but the formal study will focus on the first five factors due to the limited 

time frame of this research. They might be studied and investigated further in the future. See 

Table 7.1. 
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Table 7.1: Cultural factors that affect communication process in software teams & RE  

Cultural Factors  Impact  Included  

Attitudes  

Language  

More Impact  Yes 

Time 

Roles 

Social Organization  

 

Nominal Impact 

 

Yes 

Thought Patterns  

Non-Verbal Communication 

Less Impact  No  

 

These arguments and opinions were obtained and supported in this study: 

 

1. Cultural differences might cause miscommunication, which in turn, might cause some 

conflicts resulting in errors and reducing productivity in terms of rework and delay.  

2. Cultural differences are a big challenge for someone who is new to multicultural teams. 

3. Culture is becoming an important topic to be discussed nowadays in software project 

management.  

4. Miscommunication occurs often in software teams, and is clearly related to diversity in 

cultures. (e.g., some people do search for some terminologies in their meetings, while 

eliciting requirements, in order to understand and interpret the meaning of some 

messages).  

5. Managing multicultural teams is not easy even if rules, regulations, and policies of the 

organizations are clear, or even if the software development processes and methodologies 

are obvious. This means managing multicultural teams is beyond rules, regulations, and 

procedures of the software development organizations.  

6. Misunderstandings happen in software projects, but most of the time they are resolved 

during reviews. Yet, those reviews consume a lot of time and effort, especially in large 

scale projects, which most often cause delay and rework in the project.  

7. Social values have a negative impact on software projects since it causes a lot of 

miscommunication and misunderstanding.  
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8. Culture may affect requirements engineering (RE) activities in many situations, 

especially when eliciting and negotiating requirements.  

9. Cultural differences may cause misunderstanding in expressing/explaining the 

requirements which in turn, may lead to wrong requirements specification.  

10. Different cultures have unique prospective on problems and how to address them in 

which, some people want to discuss everything upfront to have a perfect design while 

others take a more iterative approach.  

11. Cultural factors influence software teams where for example, some cultures tend to be 

less willing to argue or create conflict. This could lead to group members agreeing with 

decisions they do not actually support. That is, some cultures just want to be agreeable 

which might cause conflicts in future.  

12. It is difficult to deal with stakeholders globally since it requires understanding how to 

communicate with them in various circumstances to elicit their requirements. This 

requires a lot of communication, informal talks, and meetings which sometimes cause 

delay and rework.  

13. Understanding the stakeholders’ cultures is important to get the right requirements, in 

which some people used to spend more time before the meetings discussing the customer 

cultural aspects to make it easier understanding his/her needs. They sometimes have a 

problem interpreting messages and understanding their needs.       

14. The majority recommended conducting the formal studies on people who are engineering 

the requirements since this is a communications intensive part of the life cycle process 

that drives much of the subsequent software activities.  

15. Some recommended other phases in the software development life cycle to be focused on 

in future work (e.g., testing, delivery/deployment, maintenance, reviews, quality control, 

design and architecture, implementation, and modifications sessions).     

16. Language and attitude are the major factors that might affect requirements engineering 

and pair-programming as well. They stated that differences in Languages 

(Terminologies) lead to miscommunication.  

17. Differences in language (spoken/written) can cause misunderstanding because of 

misinterpretation, which in turn, wastes time. Differences in accents and phrasing lead to 
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misunderstanding as well. Language is an important factor that might cause considerable 

conflicts, which require more meetings to understand and resolve.  

18. As a workaround, some people sent email after several meetings to clarify what they 

meant. The problem was resolved, but caused delays. Language also causes 

misunderstanding in requirements’ elicitation (e.g. meant something different every 

time), which required more meetings that caused delays.  

19. Interpretation and understanding the implicit message is the problem in multicultural 

teams.   

20. Working with people from different cultures consumes a lot of time to understand what 

they are saying.  

21. Communication is an important factor that has huge productivity implications.  

22. Language is one of the critical factors that affect the communication process in 

requirements engineering, and in turn the productivity.   

 

 

7.2 Summary – Formal Study (1)     

 

The first formal study was conducted on people who have experience in software development 

projects, focusing on the RE tasks. The data was analyzed in two different ways. The first 

analysis involves the entire set of data, in which all data was analyzed together without 

organizing them into categories, while the second one classifies the data into different categories 

based on the diversity in culture.  

Based on the first formal study (1
st
 analysis), people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. However, the 

study shows that obstacles and problems occur mostly in multicultural teams. There is a 

difference between some communication aspects between those occur in multicultural teams 

and uni-cultural teams. See table 7.2.  
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Table 7.2: Experience in Software Projects (Multicultural teams vs. Uni-cultural teams) 

Situation Multi Uni 

People understand them when they are talking  Yes - Good Yes - Better 

People communicate effectively with others Yes - Good Yes - Better 

Some people have some difficulties expressing ideas Yes No 

Most people sometimes have difficulties 

explaining/translating idioms 

Yes No 

Some people sometimes fail to convey/interpret messages to 

others 

Yes No 

Most people sometimes miss the meanings of the messages 

conveyed by others 

Yes No 

Few people sometimes feel unable to speak what they really 

mean 

Yes No 

Most people waste time in communication Yes No 

People have good conversations with others Yes - Good Yes - Better 

People communicate well in a group Yes - Good Yes - Better 

People understand other team members when talking Yes - Good Yes - Better 

People plan and use time effectively, and manage to use time 

well 

Yes Yes 

People make wise and clear decisions Yes Yes 

People make good decisions even under pressure Yes Yes 

People do not get confused when making decisions  Yes Yes 

 

Based on the participants’ experience working on software projects and focusing on the RE 

tasks, Attitudes come at the top of the list of the factors that have more/critical impact on 

communication, followed by Social Organization, Time, Roles, and then Language.  All the 

five cultural aspects have influence on communication in software teams and RE. Based on 

peoples’ experiences, these factors “often to sometimes” cause miscommunication.  See table 

7.3.     
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Table 7.3: Cultural factors that cause miscommunication in software teams & RE 

No. Cultural factors Percentage  Occurrence  

1 Attitudes 86% often to sometimes 

2 Social Organization 83% often to sometimes 

3 Time 78% often to sometimes 

4 Roles 73% often to sometimes 

5 Language 68% often to sometimes 

 

Table 7.4 illustrates software engineers’ experience in software projects with respect to 

miscommunication and its impact on productivity.  

 

Table 7.4: Experience with Miscommunication and Productivity 

Situation Percentage  Occurrence  

Miscommunication in RE phase produces conflicts which 

increase the amount of rework 

79% often to 

sometimes 

Miscommunication in RE produces conflicts which increase the 

amount of delays 

70% often to 

sometimes 

Miscommunication in multicultural software teams increases 

the amount of errors/defects in the final software products, 

which basically increases the amount of rework and delay 

 

63% 

 

often to 

sometimes 

Miscommunication, in multicultural software teams, increases 

the risk of delivering the final product on time and within 

budget 

58% often to 

sometimes 

Miscommunication, in multicultural software teams, affect the 

overall project productivity 

66% often to 

sometimes 

   

The second analysis of this study classified the participants into categories based on culture. 

Three categories have been formulated: Americans, Arabs (Middle Easterners), and Indians.  

 

Based on the first formal study (2
nd

 analysis), people who have an American cultural 

background are mostly Introverts, and Thinkers. The study also demonstrates that most of them 
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are Sensors and Judgers, but the differences were not significant. Generally, people who belong 

to the American culture are ISTJ. 

The communication process in software projects, focusing on the RE tasks, is much 

easier and has fewer problems in uni-cultural teams, compared to multicultural teams. See table 

7.5.  

Table 7.5: Experience in Software Projects (American Culture) 

Situation Multi Uni 

People understand them when they are talking  Yes - Good Yes - Better 

People communicate effectively with others Yes - Good Yes - Better 

Some people have some difficulties expressing ideas Yes No 

Some people sometimes have difficulties 

explaining/translating idioms 

Yes No 

Some people sometimes fail to convey/interpret 

messages to others 

Yes No 

Most people sometimes miss the meanings of the 

messages conveyed by others 

Yes No 

Few people sometimes feel unable to speak what they 

really mean 

Yes No 

People waste time in communication Yes No 

People have good conversations with others Yes - Good Yes - Better 

People communicate well in a group Yes - Good Yes - Better 

People understand other team members when talking Yes - Good Yes - Better 

People plan and use time effectively, and manage to 

use time well 

Yes Yes 

People make wise and clear decisions Yes Yes 

People make good decisions even under pressure Yes Yes 

People do not get confused when making decisions  Yes Yes 

 

    All cultural factors investigated in this study, show to have some impacts on the 

communication process and productivity. See table 7.6.  
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Table 7.6: Cultural factors that cause miscommunication in software teams & RE (American 

Culture) 

No. Cultural factors Occurrence  

1 Attitudes often to sometimes 

2 Social Organization often to sometimes 

3 Roles  often  

4 Language sometimes 

5 Time sometimes 

 

Table 7.7 illustrates software engineers’ experience in software projects with respect to 

miscommunication and its impact on productivity.  

 

Table 7.7: Experience with Miscommunication and Productivity (American Culture) 

Situation Occurrence  

Miscommunication in RE phase produces conflicts which increase 

the amount of rework 

often to 

sometimes 

Miscommunication in RE produces conflicts which increase the 

amount of delays 

often to 

sometimes 

Miscommunication in multicultural software teams increases the 

amount of errors/defects in the final software products, which 

basically increases the amount of rework and delay 

 

sometimes 

Miscommunication, in multicultural software teams, increases the 

risk of delivering the final product on time and within budget 

sometimes 

Miscommunication, in multicultural software teams, affect the 

overall project productivity 

sometimes 

  

Based on the first formal study (2
nd

 analysis), people who have Arab (Middle Eastern) 

cultural background are Intuitives. Generally, people who belong to this culture are (E or I) N (T 

or F) (J or P). 
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The communication process in software projects, focusing on the RE tasks, is much 

easier and has fewer problems in uni-cultural teams, compared to multicultural teams. See table 

7.8.  

Table 7.8: Experience in Software Projects (Arab Culture) 

Situation Multi Uni 

People understand them when they are talking  Yes - Good Yes - 

Excellent 

People communicate effectively with others Yes - Good Yes - Better 

Most people have some difficulties expressing ideas Yes No 

Most people sometimes have difficulties 

explaining/translating idioms 

Yes No 

Most people sometimes fail to convey/interpret 

messages to others 

Yes No 

Most people sometimes miss the meanings of the 

messages conveyed by others 

Yes No 

Few people sometimes feel unable to speak what they 

really mean 

Yes Yes 

People waste time in communication Yes Yes 

People have good conversations with others Yes - Good Yes – 

Excellent 

People communicate well in a group Yes - Good Yes – Better 

People understand other team members when talking Yes - Good Yes – 

Excellent 

People plan and use time effectively, and manage to use 

time well 

Yes Yes 

People make wise and clear decisions Yes Yes 

People make good decisions even under pressure Yes Yes 

People do not get confused when making decisions  Yes Yes 
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The study shows that problems and obstacles exist much more in the Arab culture, compared to 

the American culture. All cultural factors investigated in this study, show to have some impacts 

on the communication process and productivity. See table 7.9.  

 

Table 7.9: Cultural factors that cause miscommunication in software teams & RE (Arab Culture) 

No. Cultural factors Occurrence  

1 Time  often  

2 Attitudes  often to sometimes 

3 Roles  often to sometimes 

4 Language sometimes 

5 Social Organization sometimes 

 

Table 7.10 illustrates software engineers’ experience in software projects with respect to 

miscommunication and its impact on productivity.  

 

Table 7.10: Experience with Miscommunication and Productivity (Arab Culture) 

Situation Occurrence  

Miscommunication in RE phase produces conflicts which increase 

the amount of rework 

often to 

sometimes 

Miscommunication in RE produces conflicts which increase the 

amount of delays 

often to 

sometimes 

Miscommunication in multicultural software teams increases the 

amount of errors/defects in the final software products, which 

basically increases the amount of rework and delay 

 

sometimes 

Miscommunication, in multicultural software teams, increases the 

risk of delivering the final product on time and within budget 

sometimes 

Miscommunication, in multicultural software teams, affect the 

overall project productivity 

sometimes 
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Based on the first formal study (2
nd

 analysis), people who have Indian cultural background 

are Judgers. The study also demonstrates that most of them are Intuitives, but the difference is 

small. Generally, people who belong to this culture are (E or I) (S or N) (T or F) J. 

The communication process in software projects, focusing on the RE tasks, is easier and 

has fewer problems in uni-cultural teams, compared to multicultural teams. However, the 

difference is very small, especially when compared to those differences observed in the 

American and Arab cultures. See table 7.11.  

Table 7.11: Experience in Software Projects (Indian Culture) 

Situation Multi Uni 

People understand them when they are talking  Yes - Good Yes – Better 

People communicate effectively with others Yes - Good Yes – 

Excellent 

Few people have some difficulties expressing ideas Yes No 

Some people sometimes have difficulties 

explaining/translating idioms 

Yes No 

Very few people sometimes fail to convey/interpret 

messages to others 

Yes No 

People sometimes miss the meanings of the messages 

conveyed by others 

No No 

Very few people sometimes feel unable to speak what they 

really mean 

Yes No 

People waste time in communication Yes Yes 

People have good conversations with others Yes - Good Yes – Better 

People communicate well in a group Yes - Good Yes – Better 

People understand other team members when talking Yes – 

Excellent 

Yes – 

Excellent 

People plan and use time effectively, and manage to use 

time well 

Yes Yes 

People make wise and clear decisions Yes Yes 

People make good decisions even under pressure Yes Yes 

Some people do not get confused when making decisions  No No 



 227 

 

In general, the study shows that problems and challenges exist much more in the Arab and 

American cultures, compared to the Indian culture.  All cultural factors investigated in this study, 

show to have some impacts on the communication process and productivity. See table 7.12.  

 

Table 7.12: Cultural factors that cause miscommunication in software teams & RE (Indian Culture) 

No. Cultural factors Occurrence  

1 Social Organization  often  

2 Attitudes  often to sometimes 

3 Time  often to sometimes 

4 Language & Roles sometimes 

 

Table 7.13 illustrates software engineers’ experience in software projects with respect to 

miscommunication and its impact on productivity.  

 

Table 7.13: Experience with Miscommunication and Productivity (Indian Culture) 

Situation Occurrence  

Miscommunication in RE phase produces conflicts which increase 

the amount of rework 

often  

Miscommunication in RE produces conflicts which increase the 

amount of delays 

often  

Miscommunication in multicultural software teams increases the 

amount of errors/defects in the final software products, which 

basically increases the amount of rework and delay 

 

sometimes 

Miscommunication, in multicultural software teams, increases the 

risk of delivering the final product on time and within budget 

sometimes 

Miscommunication, in multicultural software teams, affect the 

overall project productivity 

sometimes 
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7.3 Summary – Formal Study (2A-Industrial Projects)    

 

The second formal study (FS-2A) was conducted on software engineers who develop a particular 

software product in software companies. The data of (FS-2A) was analyzed in two different 

ways. The first analysis involves the entire set of data, in which all data was analyzed together 

without organizing them into categories, while the second analysis classifies the data into 

different categories based on the diversity in culture. 

 

Based on the 2
nd

 formal study – 2A (1st analysis), people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. See table 7.14.   

 

Table 7.14: Experience in a Particular Software Project – 2A 

Situation Multi 

People understand them when they are talking  Yes - Good 

People communicate effectively with others Yes - Good 

Few people have some difficulties expressing ideas Yes 

Few people sometimes have difficulties explaining/translating idioms Yes 

Some people sometimes fail to convey/interpret messages to others Yes 

Few people sometimes miss the meanings of the messages conveyed 

by others 

Yes 

Few people sometimes feel unable to speak what they really mean Yes 

Most people waste time in communication Yes 

People have good conversations with others Yes - Good 

People communicate well in a group Yes - Good 

People understand other team members when talking Yes - Good 

People plan and use time effectively, and manage to use time well Yes - Good 

People make wise and clear decisions Yes - Good 

People make good decisions even under pressure Yes - Good 

People do not get confused when making decisions  Yes  
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The communication process appears to be problematic just for a few people. Based on the 

participants’ experience working on a particular software project and focusing on the RE tasks, 

the participants rated their communication with respect to differences in cultural aspects and 

other disciplines. See table 7.15.  

 

Table 7.15: Rating communication in teams with respect to cultural aspects and other disciplines – 2A 

Situation Rating 

Communication with respect to differences in languages (spoken/written) Good 

Communication with respect to differences in attitudes (behavior) Good 

Communication with respect to differences in values, priorities, and 

approach 

Good 

Communication with respect to differences in time (the way people regard 

and use time) 

Good to 

Average 

Communication with respect to differences in roles (perceptions of who 

should make the decisions and who has responsibility for what) 

Good 

The way in which the group manages and resolve conflicts Good 

How wisely time is managed and respected in their teams Good 

Team’s effort on sharing responsibility Good 

Team’s effort on making decisions Good 

 

Table 7.16 illustrates software engineers’ experience in a particular software project with respect 

to miscommunication and its impact on productivity.  
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Table 7.16: Experience with Miscommunication and Productivity – 2A 

Situation Occurrence  

Miscommunication in RE phase occurred at some level and 

produced conflicts/errors that led increasing the amount of rework 

sometimes 

Miscommunication in RE phase occurred at some level and 

produced conflicts/errors that led to some delays in the project 

sometimes 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

on time 

 

sometimes 

Miscommunication occurred at some level and produced 

defects/errors in the final software product  

 

sometimes 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

within budget 

sometimes 

(rarely)  

Miscommunication occurred at some level and produced 

conflicts/errors that affected the overall project productivity 

sometimes 

 

The second analysis of this study classifies the participants into categories based on culture. 

Three categories have been formulated: Americans, and Indians. 

 

Based on the 2
nd

 formal study – 2A (2
nd

 analysis), people who have an American cultural 

background are mostly Introverts, Thinkers, and Judgers. Generally, people who belong to the 

American culture are I (S or N) T J. In the software requirements engineering phase, people 

encounter a number of obstacles while eliciting, communicating, and negotiating the 

requirements on their teams. See table 7.17.   
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Table 7.17: Experience in a Particular Software Project (American Culture) 

Situation Multi 

People understand them when they are talking  Yes - Good 

People communicate effectively with others Yes - Good 

Few people have some difficulties expressing ideas Yes 

People sometimes have difficulties explaining/translating idioms No 

Few people sometimes fail to convey/interpret messages to others Yes 

Few people sometimes miss the meanings of the messages conveyed 

by others 

Yes 

Few people sometimes feel unable to speak what they really mean Yes 

Most people waste time in communication Yes 

People have good conversations with others Yes - Good 

People communicate well in a group Yes - Good 

People understand other team members when talking Yes - Good 

People plan and use time effectively, and manage to use time well Yes - Good 

People make wise and clear decisions Yes - Good 

People make good decisions even under pressure Yes - Good 

People do not get confused when making decisions  Yes  

 

The communication process in general appears to be problematic just for a few people. Based on 

the participants’ experience working on a particular software project and focusing on the RE 

tasks, the participants rated their communication with respect to differences in cultural aspects 

and other disciplines. See table 7.18.  
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Table 7.18: Rating communication in teams with respect to cultural aspects and other disciplines (American 

Culture) 

Situation Rating 

Communication with respect to differences in languages (spoken/written) Good 

Communication with respect to differences in attitudes (behavior) Average 

Communication with respect to differences in values, priorities, and 

approach 

Average 

Communication with respect to differences in time (the way people regard 

and use time) 

Good to 

Average 

Communication with respect to differences in roles (perceptions of who 

should make the decisions and who has responsibility for what) 

Good to 

Average 

The way in which the group manages and resolve conflicts Good 

How wisely time is managed and respected in their teams Good 

Team’s effort on sharing responsibility Good 

Team’s effort on making decisions Good 

 

Table 7.19 illustrates software engineers’ experience in a particular software project with respect 

to miscommunication and its impact on productivity.  
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Table 7.19: Experience with Miscommunication and Productivity (American Culture) 

Situation Occurrence  

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led increasing the amount of rework 

sometimes 

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led to some delays in the project 

sometimes 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

on time 

 

sometimes 

Miscommunication occurred at some level and produced 

defects/errors in the final software product  

 

sometimes 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

within budget 

sometimes 

(rarely)  

Miscommunication occurred at some level and produced 

conflicts/errors that affected the overall project productivity 

sometimes 

 

Based on the 2
nd

 formal study – 2A (2
nd

 analysis), people who have Indian cultural 

background are mostly Introverts, and Intuitives. Generally, people who belong to the Indian 

culture are I N (T or F) (J or P).  

In the software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. See table 7.20.   
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Table 7.20: Experience in a Particular Software Project (Indian Culture) 

Situation Multi 

People understand them when they are talking  Yes - Good 

People communicate effectively with others Yes - Good 

People have some difficulties expressing ideas No 

Some people sometimes have difficulties explaining/translating 

idioms 

Yes 

Few people sometimes fail to convey/interpret messages to others Yes 

People sometimes miss the meanings of the messages conveyed 

by others 

No 

People sometimes feel unable to speak what they really mean No 

Some people waste time in communication Yes 

People have good conversations with others Yes - Good 

People communicate well in a group Yes - Good 

People understand other team members when talking Yes - Good 

People plan and use time effectively, and manage to use time well Yes - Good 

People make wise and clear decisions Yes - Good 

People make good decisions even under pressure Yes - Good 

Some people do not get confused when making decisions  No  

     

Based on the participants’ experience working on a particular software project and focusing on 

the RE tasks, the participants rated their communication with respect to differences in cultural 

aspects and other disciplines. See table 7.21.  
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Table 7.21: Rating communication in teams with respect to cultural aspects and other disciplines (Indian 

Culture) 

Situation Rating 

Communication with respect to differences in languages 

(spoken/written) 

Good 

Communication with respect to differences in attitudes (behavior) Good 

Communication with respect to differences in values, priorities, and 

approach 

Good 

Communication with respect to differences in time (the way people 

regard and use time) 

Good to 

Excellent 

Communication with respect to differences in roles (perceptions of 

who should make the decisions and who has responsibility for what) 

Good 

The way in which the group manages and resolve conflicts Good 

How wisely time is managed and respected in their teams Good 

Team’s effort on sharing responsibility Good 

Team’s effort on making decisions Good 

 

Table 7.22 illustrates software engineers’ experience in a particular software project with respect 

to miscommunication and its impact on productivity.  
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Table 7.22: Experience with Miscommunication and Productivity (Indian Culture) 

Situation Occurrence  

Miscommunication in RE phase occurred at some level and 

produced conflicts/errors that led increasing the amount of rework 

sometimes 

Miscommunication in RE phase occurred at some level and 

produced conflicts/errors that led to some delays in the project 

sometimes 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

on time 

 

sometimes 

Miscommunication occurred at some level and produced 

defects/errors in the final software product  

 

sometimes 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

within budget 

sometimes 

to never 

Miscommunication occurred at some level and produced 

conflicts/errors that affected the overall project productivity 

sometimes 

 

7.4 Summary – Formal Study (2B-Graduate Class Projects)    

 

Formal Study (FS-2B) was conducted on graduate students who work on a particular software 

development project in computer science courses at Virginia Tech. The data of (FS-2B) was 

analyzed in two different ways. The first analysis involves the entire set of data, in which all the 

data was analyzed together without organizing them into categories, while the second analysis 

classifies the data into different categories based on the diversity in culture.  

 

Based on the 2
nd

 formal study – 2B (1st analysis), people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. See table 7.23.   
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Table 7.23: Experience in a Particular Software Project – 2B 

Situation Multi 

People understand them when they are talking  Yes - Good 

People communicate effectively with others Yes - Good 

Very few people have some difficulties expressing ideas Yes 

Most people sometimes have difficulties explaining/translating idioms Yes 

Some people sometimes fail to convey/interpret messages to others Yes 

Most people sometimes miss the meanings of the messages conveyed 

by others 

Yes 

Most people sometimes feel unable to speak what they really mean Yes 

Most people waste time in communication Yes 

People have good conversations with others Yes - Good 

People communicate well in a group Yes - Good 

People understand other team members when talking Yes - Good 

People plan and use time effectively, and manage to use time well Yes - Good 

People make wise and clear decisions Yes - Good 

People make good decisions even under pressure Yes - Good 

People do not get confused when making decisions  Yes  

 

The communication process appears to be problematic for some people. Based on the 

participants’ experience working on a particular software project and focusing on the RE tasks, 

the participants rated their communication with respect to differences in cultural aspects and 

other disciplines. See table 7.24.  
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Table 7.24: Rating communication in teams with respect to cultural aspects and other disciplines – 2B 

Situation Rating 

Communication with respect to differences in languages 

(spoken/written) 

Good 

Communication with respect to differences in attitudes (behavior) Good 

Communication with respect to differences in values, priorities, and 

approach 

Good 

Communication with respect to differences in time (the way people 

regard and use time) 

Average 

Communication with respect to differences in roles (perceptions of who 

should make the decisions and who has responsibility for what) 

Good to 

Average 

The way in which the group manages and resolve conflicts Good 

How wisely time is managed and respected in their teams Good to 

Average 

Team’s effort on sharing responsibility Average 

Team’s effort on making decisions Good to 

Excellent 

 

Table 7.25 illustrates software engineers’ experience in a particular software project with respect 

to miscommunication and its impact on productivity.  
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Table 7.25: Experience with Miscommunication and Productivity – 2B 

Situation Occurrence  

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led increasing the amount of rework 

sometimes 

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led to some delays in the project 

sometimes 

Miscommunication occurred at some level and produced conflicts/errors 

that increased the risk of delivering the final product on time 

Never 

Miscommunication occurred at some level and produced defects/errors in 

the final software product  

 

Never 

Miscommunication occurred at some level and produced conflicts/errors 

that increased the risk of delivering the final product within budget 

 

NA  

Miscommunication occurred at some level and produced conflicts/errors 

that affected the overall project productivity 

sometimes to 

never 

 

The second analysis of this study classifies the participants into categories based on culture. 

Three categories have been formulated: Americans, and Indians. 

 

Based on the 2
nd

 formal study – 2B (2
nd

 analysis), people who have an American cultural 

background are mostly Thinkers. Generally, people who belong to the American culture are T. In 

software requirements engineering phase, people encounter a number of obstacles while 

eliciting, communicating, and negotiating the requirements on their teams. See table 7.26.   
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Table 7.26: Experience in a Particular Software Project (American Culture) 

Situation Multi 

People understand them when they are talking  Yes – Excellent 

People communicate effectively with others Yes – Excellent  

People have some difficulties expressing ideas No 

People sometimes have difficulties explaining/translating idioms No 

Most people sometimes fail to convey/interpret messages to others Yes 

Most people sometimes miss the meanings of the messages conveyed 

by others 

Yes 

People sometimes feel unable to speak what they really mean No 

People waste time in communication No 

People have good conversations with others Yes - Good 

People communicate well in a group Yes - Good 

People understand other team members when talking Yes - Good 

Some people plan and use time effectively, and manage to use time 

well 

Yes  

People make wise and clear decisions Yes - Good 

People make good decisions even under pressure Yes - Good 

People do not get confused when making decisions  Yes  

 

The communication process in general appears to be problematic for some people. Based on the 

participants’ experience working on a particular software project and focusing on the RE tasks, 

the participants rated their communication with respect to differences in cultural aspects and 

other disciplines. See table 7.27.  
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Table 7.27: Rating communication in teams with respect to cultural aspects and other disciplines (American 

Culture) 

Situation Rating 

Communication with respect to differences in languages (spoken/written) Excellent 

Communication with respect to differences in attitudes (behavior) Good to 

Excellent 

Communication with respect to differences in values, priorities, and 

approach 

Good 

Communication with respect to differences in time (the way people regard 

and use time) 

Good  

Communication with respect to differences in roles (perceptions of who 

should make the decisions and who has responsibility for what) 

Good to 

Average 

The way in which the group manages and resolve conflicts Good to 

Excellent 

How wisely time is managed and respected in their teams Average 

Team’s effort on sharing responsibility Average 

Team’s effort on making decisions Good to 

Excellent 

 

Table 7.28 illustrates software engineers’ experience in a particular software project with respect 

to miscommunication and its impact on productivity.  
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Table 7.28: Experience with Miscommunication and Productivity (American Culture) 

Situation Occurrence  

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led increasing the amount of rework 

sometimes 

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led to some delays in the project 

sometimes 

to never 

Miscommunication occurred at some level and produced conflicts/errors 

that increased the risk of delivering the final product on time 

 

never 

Miscommunication occurred at some level and produced defects/errors 

in the final software product  

 

never 

Miscommunication occurred at some level and produced conflicts/errors 

that increased the risk of delivering the final product within budget 

NA  

Miscommunication occurred at some level and produced conflicts/errors 

that affected the overall project productivity 

sometimes 

to never 

 

Based on the 2
nd

 formal study – 2B (2
nd

 analysis), people who have Indian cultural 

background are mostly Introverts, and Intuitives. Generally, people who belong to the Indian 

culture are I N (T or F) (J or P).  

In the software requirements engineering phase, people encounter a number of obstacles 

while eliciting, communicating, and negotiating the requirements on their teams. See table 7.29.   
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Table 7.29: Experience in a Particular Software Project (Indian Culture) 

Situation Multi 

People understand them when they are talking  Yes - Good 

People communicate effectively with others Yes - Good 

Most people have some difficulties expressing ideas Yes 

Most people sometimes have difficulties explaining/translating idioms Yes 

Some people sometimes fail to convey/interpret messages to others Yes 

Some people sometimes miss the meanings of the messages conveyed by 

others 

Yes 

Most people sometimes feel unable to speak what they really mean Yes 

Most people waste time in communication Yes 

People have good conversations with others Yes - Good 

People communicate well in a group Yes - Good 

People understand other team members when talking Yes - Good 

People plan and use time effectively, and manage to use time well Yes - Good 

People make wise and clear decisions Yes - Good 

People make good decisions even under pressure Yes - Good 

People do not get confused when making decisions  No  

     

Based on the participants’ experience working on a particular software project and focusing on 

the RE tasks, the participants rated their communication with respect to differences in cultural 

aspects and other disciplines. See table 7.30.  
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Table 7.30: Rating communication in teams with respect to cultural aspects and other disciplines (Indian 

Culture) 

Situation Rating 

Communication with respect to differences in languages (spoken/written) Good 

Communication with respect to differences in attitudes (behavior) Good 

Communication with respect to differences in values, priorities, and 

approach 

Good 

Communication with respect to differences in time (the way people 

regard and use time) 

Average 

Communication with respect to differences in roles (perceptions of who 

should make the decisions and who has responsibility for what) 

Good 

The way in which the group manages and resolve conflicts Good 

How wisely time is managed and respected in their teams Good 

Team’s effort on sharing responsibility Good to 

Excellent 

Team’s effort on making decisions Good to 

Excellent 

 

Table 7.31 illustrates software engineers’ experience in a particular software project with respect 

to miscommunication and its impact on productivity.  
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Table 7.31: Experience with Miscommunication and Productivity (Indian Culture) 

Situation Occurrence  

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led increasing the amount of rework 

sometimes 

Miscommunication in RE phase occurred at some level and produced 

conflicts/errors that led to some delays in the project 

sometimes to 

never 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product on 

time 

 

never 

Miscommunication occurred at some level and produced defects/errors 

in the final software product  

 

never 

Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the final product 

within budget 

NA 

Miscommunication occurred at some level and produced 

conflicts/errors that affected the overall project productivity 

sometimes to 

never 

 

It is obvious that the results of FS-2B are very much similar to the ones from FS-2A. Despite FS-

2A was conducted on long-term software projects and FS-2B was conducted on short term 

projects.    

 

7.5 Research Model   

 

This section outlines how information, results, and analysis from the conducted studies and 

surveys were formulated to produce the Multicultural software Project Team Management 

Model (MSPTMM) that supports the research hypothesis, and how a software project manager 

can make use of this instrument to mitigate the risks of having miscommunication, conflicts, 

rework, and delay. Thus, the section starts with introducing the hypothesis and the way it is 

supported, followed by a brief description of the key results and observations obtained from the 

studies, to get an understanding of the nature of the findings. It explains how a project manager 

can make use of the MSPTMM for software project managers and multicultural teams. The next 
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section provides detailed description of how the MSPTMM was substantiated via a survey 

instrument with experienced software project managers. The next chapter provides a description 

of how the model or the instrument would be validated. That is, it discusses how the full 

validation process of the model would take place.   

As stated earlier in Chapter 1, the hypothesis of this research is: “introducing cultural 

factors will provide substantial support for managing multicultural teams (specifically in the 

requirements engineering process).” If software teams consist of members from multiple 

cultures, then having a model to reason about cultural characteristics of those members will 

improve the decisions software project managers make, that have software productivity 

implications. Thus, the objective of the research is to understand those aspects of culture that 

influence the communication process and dominate software team productivity in terms of 

rework and delay. 

To support the research hypothesis, a series of three surveys were designed, validated, 

and conducted to glean sufficient information to derive the model (MSPTM) to reason about and 

make decisions regarding cultural factors in software project teams. The model consists of three 

elements: 1) a project manager manual/guide to aid the project manager and assessors in 

understanding the model and the cultural factors, 2) an assessment instrument to examine the 

team members and cultural influencers that may impact the team dynamics, and 3) the project 

reviews (conducted strategically with other team reviews throughout the process) to ensure that 

the culturally derived situations arise in the project, they are detected and managed appropriately.  

The model provides project managers with guidelines on what to do to remedy culture 

issues in cases encountered primarily during requirements engineering. We chose this part of the 

life cycle process since it involves many of the communications challenges (the focus of the 

cultural factors examined in this research). The model draws on five of the seven Deresky 

communication factors (Deresky 2007) and shows how they fit into the identification of culture 

problems and their solutions/remedies. 

 

7.5.1 Key Results and Observations from the Studies 

 

Based on the results of the three surveys conducted during this research, the five 

communications related to cultural factors (attitude, language, time, roles, and social 



 247 

organization) appear to have impacts on productivity in multicultural software teams. Some of 

the cultural factors overlap based on some common characteristics. For example, attitude and 

social organization can overlap since the values, methods, and priorities of an individual reflect 

his/her behavior of thinking, feeling, and interpreting messages.  

The studies show that different cultures have distinctive attitudes, behaviors, values, 

priorities, and different perspectives to time and roles. These differences in the way people 

regard and use time, and the way people interpret messages conveyed by others, and the 

perceptions of who should make decisions, have diverse impacts on the communication process, 

as well as on productivity in terms of rework and delay.  

The effects of some cultural factors on communication and productivity in software 

teams vary from culture to another. For example, attitude and social organization are the most 

dominant cultural factors that cause miscommunication in software teams for people who have 

an American cultural background. Time is the major factor that negatively impacts 

communication for people who belongs to the Arab culture.  

People encounter a number of obstacles while eliciting, communicating, and negotiating 

the requirements on their project teams and with clients during the RE process. Studies indicate 

that problems occur more often in multicultural teams since there are differences between 

communications taking place in multicultural teams and uni-cultural teams. The communication 

process in software projects is much easier and has fewer problems in uni-cultural teams, 

compared to multicultural teams.  

For some cultures, the communication process, in multicultural software teams, often 

appears to be problematic. For example, miscommunication exists much more in the Arab 

culture, compared to the American culture. At the same time, the differences between 

communication in uni-cultural teams and multicultural teams vary from one culture to another. 

The difference appears to be large for some cultures and very small for others (e.g., for the 

Indian culture the difference is very small, especially when compared to those differences 

observed in the American and Arab cultures).    

For some cultures, “time” appears to be a critical factor that could strongly affect 

communication (e.g., Arab), while “attitudes” appears to be critical for other cultures (e.g., 

American). In other words, Arabs tend to spend time to socialize with others before they start 

working on a task, while Americans are direct and prefer to get to the point when 
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communicating. As expressed earlier, different cultures have different miscommunication issues. 

Some cultures have problems interpreting messages conveyed by other people, while others have 

problems expressing those messages. Some cultures have problems managing and using time, 

while others do not. Based on the research studies, certain cultures have specific attitudes and 

social organization perceptions, which in turn, have particular difficulties and challenges they 

face while communicating and negotiating the requirements. Our research studies also indicate 

that miscommunication occurred at some level, and produced errors/defects (or conflicts) that led 

to an increase in the amount of rework and caused delays in the project. Further, cultural 

differences caused miscommunication and conflicts that increased the risk of delivering the final 

software product on time and within budget, as well as affected the overall project productivity. 

This research provides information about four cultures: American, Arab, Indian, and Asians. It 

also discusses the differences between those cultures with respect to communication in software 

projects, focusing on requirements engineering tasks and activities.   

 

7.5.2 The Multicultural Software Project Team Management Model    

 

As indicated earlier, the MSPTMM includes a set of guidelines (a project manager manual), team 

member’s assessment instrument, and reviews. These combine to aid a project team determine 

potential culture issues on the team, monitor them detect when they start to manifest, and once 

present, provide a means of reasoning about them to resolve the issues. Each of these elements is 

detailed in the following subsections. 

 

7.5.2.1 Project Manager Manual/Guide       

 

The results and information obtained from these research studies were integrated into the 

MSPTMM in a useful way, aiming to help software project managers (SPM) to better manage 

their teams by addressing cultural diversity. The MSPTMM simply consists of a number of 

guidelines and information with indicators about multicultural software teams (e.g. project 

manager manual/guide) in order to increase project managers’ knowledge and understanding of 

those teams. More specifically, a model for SPM to predict what kinds of conflicts may occur, 

what kinds of difficulties should be expected, and what kinds of conflicts may cause 
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miscommunication. The model also provides indicators on what kinds of conflicts may cause 

delay and rework, and therefore, what kinds of conflicts may increase the risk of not delivering 

the software products on time and within budget.  

The software project manager manual simply involves the summaries that were obtained 

from the studies. As seen in sections 7.1, 7.2, 7.3, 7.4, the summaries provide important 

information about understanding the communication process in multicultural teams. It also 

provides details about particular cultures and their aspects regarding conflicts in communication, 

and their impact on productivity. Thus, the project manager manual is built based on the 

summaries provided by this research work, as the first part of the guide. In other words, the first 

part of the guide introduces the readers and project managers to culture, allowing them to 

understand the possible effect of culture on software teams and individuals working on those 

teams, as well as to get exposed into culture in software engineering projects. The second part of 

the project manager manual consists of the most important part, where project managers can 

make use of the information given in the first part of the manual and interpret that information 

into a mechanism to monitor and control their projects in an effective manner. More specifically, 

the first part of the manual involves information and summary about each study aiming to 

provide general knowledge about multicultural teams, while the second part overlaps those 

results and findings obtained in the summaries to get a more depth knowledge about each culture 

involved in this research to be used for managing software teams.  

 The second part of the manual consists of the following information. In general, attitude 

is the most dominant factor that might have more impact on communication and; therefore, 

causing conflicts that increase rework and delay. This piece of information is important and 

critical for project managers to be aware of when dealing with multicultural teams. More about 

how to measure the individuals’ attitudes is provided in the assessment instrument subsection. 

Obstacles and problems occur more often in multicultural teams: team members have some 

difficulties expressing ideas (language and attitude), have difficulties explaining/translating 

idioms (language), sometimes fail to convey/interpret messages to others (attitude), sometimes 

miss the meaning of the messages conveyed by others (language), sometimes feel unable to 

speak what they really mean (language), and waste time in communication (Time). Attitude and 

language are the main factors that might cause miscommunication in requirements engineering 

activities, which in turn, produces conflicts that increase the amount of rework and delays.  
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 The project manager guide involves four cultural profiles with respect to the cultural 

factors that might influence the communication process in RE. The four cultures investigated in 

this research are: American, Arab, Indian, and Asian.  

People who have an American cultural background are generally ISTJ. Based on the 

definition described in section 6.2.1.1.2, the ISTJ person obtains energy from concentrating on 

thoughts, suggestions, and emotions that exist in the inner world. This person prefers dealing 

with facts, details and procedures and makes decisions based on a logical basis. Additionally, 

this person is structured and organized in his/her life. Thus, this person is quiet, serious, 

practical, and has a clear vision that helps him/her understand the various situations and visualize 

the future’s circumstances (Myers 1985; Gifford 2003). According to the research results, the 

cultural factors that cause miscommunication in software teams and RE are: attitudes, social 

organization, roles, language, and time, respectively. Therefore, the ISTJ has certain attitudes, 

values, methods, priorities, reasoning process, decision-making, and time management that affect 

the individual’s behavior in communication, which in turn causes conflicts. The conflicts that 

might be expected or predicted from an ISTJ person are mainly: fail to convey/interpret 

messages to others, and miss the meaning of the messages conveyed by others. However, other 

conflicts might also exist such as difficulties expressing ideas, difficulties explaining/translating 

idioms, feel unable to speak what they really mean, and waste time in communication. These 

conflicts cause miscommunication in RE activities, which in turn increases the amount of rework 

and delays (decreases productivity). That is, being quiet, reserved, non talkative, think quietly, 

and prefer to work lonely are the reasons that cause the major conflicts in communication as 

stated above.                      

People who have an Arabic cultural background are generally N. Based on the definition 

described in section 6.2.1.1.1, Intuition (N) is the behavior that describes a person who prefers 

using the imagination to visualize what could be possible and “looks beyond the five senses” 

(Myers 1985; Gifford 2003). According to the research results, the cultural factors that cause 

miscommunication in software teams and RE are: time, attitudes, roles, language, and social 

organization, respectively. Therefore, the intuitive has certain attitude, values, methods, 

priorities, reasoning process, decision-making, and time management that affect the individual’s 

behavior in communication, which in turn cause conflicts. The conflicts that might be expected 

or predicted from an intuitive person are: difficulties expressing ideas, difficulties 
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explaining/translating idioms, fail to convey/interpret messages to others, miss the meaning of 

the messages conveyed by others, and feel unable to speak what they really mean. However, the 

most dominant factor that affects communication in multicultural teams is time, which causes the 

conflict of wasting time in communication. These conflicts cause miscommunication in RE 

activities, which in turn increases the amount of rework and delays (decreases productivity). That 

is, the behavior of spending much more time to socialize before getting to the main point while 

eliciting and negotiating the requirements, and being talkative are the reasons that cause the 

major conflict in communication, as stated above.       

People who have an Indian cultural background are generally I N (T or F) J. Based on the 

definition described in section 6.2.1.1.2, the INTJ person obtains energy from concentrating on 

thoughts, suggestions, and emotions that exist in their inner world. This kind of person prefers 

using imagination to understand things in the future without conscious reasoning or study, and 

makes decisions based on his/her impersonal and logical analysis. Additionally, this person is 

structured and organized in his/her life. Thus, this person is steady, has a strong intellect, and has 

the ability to determine long-term objectives and goals. Moreover, this person seems to be 

skeptical and critical, not believing claims and statements that have not been logically approved. 

On the other hand, The INFJ person obtains energy from concentrating on thoughts, suggestions, 

and emotions that exist in the inner world. This kind of person prefers using imagination to 

understand future events and possibilities without conscious reasoning or study and makes 

decisions based on his/her personal values. Additionally, this person is structured and organized 

in his/her life. Thus, this person understands the purpose of life and works in a regular manner to 

accomplish his/her goals. This person likes to help people and convey his/her knowledge and 

skills to others but without showing that directly (Myers 1985; Gifford 2003). According to the 

research results, the cultural factors that cause miscommunication in software teams and RE are: 

social organization, attitudes, and time, respectively, followed by language/roles. Therefore, the 

INJ has certain attitude, values, methods, priorities, reasoning process, decision-making, and 

time management that affect the individual’s behavior in communication, which in turn causes 

conflicts. The conflicts that might be expected or predicted from an INJ person are mainly: 

difficulties explaining/translating idioms, fail to convey/interpret messages to others, waste time 

in communication, and get confused when making decisions. However, other conflicts also 

might exist such as difficulties expressing ideas, miss the meaning of the messages conveyed by 
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others, and feel unable to speak/say what they really mean. These conflicts cause 

miscommunication in RE activities, which in turn increases the amount of rework and delays 

(decreases productivity). That is, being quiet, reserved, think quietly, focus on getting things 

done rapidly, have difficulties making decisions, and sometimes prefer to work lonely are the 

reasons that cause the major conflict in communication, as stated above.       

People who have an Asian cultural background are generally IJ. Based on the definition 

described in section 6.2.1.1.1, Introversion (I) is the behavior that describes a person who is more 

interested in his/her own thoughts and feelings than in things outside. Thus, introverts prefer 

working alone, getting energy from their internal world of suggestions and impressions. 

Judgment (J): is the behavior that describes a person who prefers living a planned and structured 

life (Myers 1985; Gifford 2003). According to the research results, the cultural factors that cause 

miscommunication in software teams and RE are: roles, time, social organization, language, and 

attitude, respectively. Therefore, the IJ person has certain attitude, values, methods, priorities, 

reasoning process, decision-making, and time management that affect the individual’s behavior 

in communication, which in turn cause conflicts. The conflicts that might be expected or 

predicted from an IJ person are: difficulties expressing ideas, difficulties explaining/translating 

idioms, fail to convey/interpret messages to others, miss the meaning of the messages conveyed 

by others, feel unable to speak what they really mean, and waste time in communication. These 

conflicts cause miscommunication in RE activities, which in turn increases the amount of rework 

and delays (decreases productivity). That is, being quiet, reserved, non talkative, prefer to work 

alone, prefer to finish tasks and projects quickly, want issues and decisions to be decided by 

others, and follow organized plans that are less expected to change, are the reasons that cause the 

major conflicts in communication as stated above.    

 

The following are the software project manager (SPM) tasks and activities for the use of the 

MSPTMM:  

- Read the project manager guide and build some knowledge about managing multicultural 

teams.  

- Understand the assessment instrument, distribute the set of questions to team members 

once the team is assembled, and ask them to answer the evaluation questions 

individually.   
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- Review each team member’s responses to the assessment and become familiar with their 

cultural background. More specifically, read the guide and try to understand the cultural 

factors that might affect the communication process among them. This process is beyond 

understanding the individuals’ educational background, knowledge, skills, and 

experience in software development projects.       

- Manage, control, and monitor each team member focusing on their cultural profiles. In 

other words, focus on monitoring the individuals based on the five cultural factors 

(attitude, social organization, roles, language, and time) rather than focusing only on 

technical details.  

- Get some knowledge from the manual, and compare it to their answers to the questions, 

and start to observe team members in meetings, in order to get the sense of the role that 

culture plays.   

- Identify the conflicts, difficulties, challenges, and obstacles that are associated with the 

five cultural factors and draw some expectations.  

- Review the cultural impacts on communication, prioritize them, and then write some 

scenarios on how to address them (mitigation strategies for them or contingency plans if 

they manifest). 

- Get to know the team by understanding each team member’s attitude, social organization, 

roles, time, and language, to better make use of their abilities in a positive way.        

- Coordinate, manage, and give directions when tasks are not completed correctly or when 

conflicts related to culture arise.  

- Write a multicultural software project team management specification document (MSD) 

that involves the expected risks associated with the five cultural factors, provides 

information about their impacts on communication, how those risks might take place, and 

provides steps on how to resolve the cultural conflicts by mapping them into their 

sources. More specifically, determine the risks of having miscommunication based on the 

information and indicators proposed in the guide. 

- Establish a set of reviews, and assign it to a special team to conduct these reviews.  

- Give the reviewers enough time to understand their roles. The goal of these reviews is to 

monitor the RE tasks and activities and make sure that the cultural conflicts are addressed 

and resolved properly as well as try to avoid them, if possible.  
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- Ask the reviewers to write and submit a review report that explains the conflicts that 

caused any miscommunications and affected the output.   

- Conduct and schedule meetings with reviewers to get their feedback, and try to address 

and solve problems associated with the five cultural factors.  

- Conduct meetings with team members individually and address their miscommunication 

issues, if applicable, and propose solutions. After doing that, conduct a meeting with the 

entire group all together to explain how they can better communicate and understand 

each other effectively, and address the conflicts that were occurred.  

- Listen to them carefully and make sure they are interpreting messages in a right way 

when working on the project requirements. 

- Ask the team members if they are satisfied with their roles, and explain how 

dissatisfaction could lead to miscommunication and conflicts that cause delays and 

rework.         

 

 7.5.2.2 Project Manager Assessment Instrument      

 

Project managers will also have an assessment instrument form that can be used to measure the 

cultural factors (i.e., language, attitude, social organization, time, and roles) existing in the 

software project team. The assessment instrument form will be distributed to team members, 

once the team is configured and assembled. It is based on the results and indicators found in the 

studies in this research, as well as on the surveys and the questions that were used in the 

questionnaires (e.g., Meyers Briggs Type Indicator - MBTI). The project manger will have the 

opportunity to understand his/her team members with respect to the cultural factors that might 

have a communication impact on productivity. Project managers can use the information 

obtained from the instrument to get early predictions, project potential situations, and establish 

expectations from the set of guidelines. The project manager will then write a mitigation or risk 

document (e.g. multicultural software project specification document (MSD) – project A) that 

explains the types of conflicts might be expected to occur in a particular team, and proposes a set 

of solutions to mitigate the risks of having such problems, and a monitoring plan to be conducted 

through reviews. The project manager then forms an independent team of two to three reviewers, 

(the number of reviewers depends on the size of the software project team). The reviewers are 
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responsible for reading the multicultural software project specification document (MSD), 

understand it, and understand the review process. The reviewers can then discuss issues 

regarding miscommunication and conflicts that occurred in the actual software development 

team with the project manager through regular meetings. The aim of those meetings is to identify 

problems, propose solutions, and ensure that the project requirements are elicited with less errors 

and conflicts. Note that a team of reviewers are assembled and needed only for programs that 

include a large number of projects, aiming to provide extra support for the project manager. 

However, for small projects, the project manager may be responsible for conducting the reviews.    

 

Assessment Form 

 

The assessment form consists of two parts: the first part involves questions regarding culture, 

and language, and the second part is a self description questions from MBTI (Myers 1998; 

Peslak 2006).   

 

Part 1: General Questions    

1. Name: _____________________________________________.  

2. Which culture do you belong to (e.g., American, Japanese, Italian, etc.)?  

Please specify ______________________________. 

3. What is your native language? Please specify ______________________________.  

4. Please list the other languages do you speak? Write? Read? Please specify (e.g., English 

(USA) – Speak/Read/Write, Arabic – Read/Write, Swahili – Read.) 

_______________________________________________________________. 

 

Part 2: Self-Description  

5. This question consists of four parts and each part has two different lists represented in 

each column. Please note that both lists are equally likely and no one is better than the 

other. Please read both lists carefully and select the one that describes you better in each 

row (even if just a little bit better). Your answers should be based on who you really are 

at your work (when working on software projects), not based on who you wish to be.  

 

I would characterize or describe myself as someone who:  
(   ) Have high energy 

(   ) Talk more than listen 

 

……………………………. 

……………………………. 

 

(   ) Prefer to do lots of thing at once       

(   ) Are outgoing & enthusiastic 

(   ) Have quiet energy 

(   ) Listen more than talk    

 

……………………………. 

……………………………. 

 

(   ) Prefer to focus on one thing at a time 

(   ) Are self-contained and reserved 

 
(   ) Focus on details & specifics  

(   ) Admire practical solutions 

 

(   ) Focus on the big picture & possibilities  

(   ) Admire creative ideas 
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……………………………. 

……………………………. 

  

(   ) Like step-by-step instructions       

(   ) Work at a steady pace                                          

……………………………. 

……………………………. 

 

(   ) Like to figure things out for themselves 

(   ) Work in bursts of energy 

 
(   ) Make decisions objectively 

(   ) Appear cool and reserved 

 

……………………………. 

……………………………. 

 

(   ) Are motivated by achievement    

(   ) Argue or debate issues for fun                 

(   ) Decide based on their values & feelings 

(   ) Appear warm & friendly 

 

……………………………. 

……………………………. 

 

(   ) Are motivated by appreciation   

(   ) Avoid arguments and conflicts    

 
(   ) Make most decisions pretty easily    

(   ) Are serious & conventional 

 

……………………………. 

……………………………. 

 

(   ) Like to make & stick with plans       

(   ) Find comfort in schedules 

(   ) May have difficulty making decisions 

(   ) Are playful & unconventional 

 

……………………………. 

……………………………. 

 

(   ) Like to keep plans flexible 

(   ) Want the freedom to be spontaneous 

 

The MBTI is used in this form to measure the cultural factors (i.e., attitude, social organization, 

time, and roles). The answers to this assessment form give the project manager the opportunity to 

understand his/her team members, and work with them closely understanding their cultures. 

More specifically, the project manager can use the information provided to know how the 

individuals in software teams think, feel, behave, express feelings, translate idioms, and interpret 

messages. Moreover, the project manager can realize the individuals’ values, methods, and 

priorities and how they would impact their behaviors. The project manager can also understand 

the individuals’ perceptions to time management, and roles (e.g. making decisions and taking 

responsibilities). Based on the answers to the assessment form, the project manager can map 

their answers to the ones provided in the manual/guide, and find out what conflicts (e.g. 

miscommunication) might be expected to occur because of a certain cultural factors discussed in 

this research such as; attitude, social organization, time, role, or time.  

For example, let us assume that a team member belongs to the American culture is asked 

to complete the assessment form, and the answers show that he/she is an ISTJ or at least three 

letters match the ISTJ type. Based on the information provided in the project manager guide, the 

cultural factors that cause miscommunication in software teams and RE for people who have the 

American cultural background are: attitudes, social organization, roles, language, and time, 

respectively. Therefore, the ISTJ has certain attitudes, values, methods, priorities, reasoning 
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process, decision-making patterns, and time management practices that affect the individual’s 

behavior in communication, which in turn potentially cause conflicts. The conflicts that might be 

expected or predicted from an ISTJ person are mainly: fail to convey/interpret messages to 

others, and miss the meaning of the messages conveyed by others. Thus, being quiet, reserved, 

non talkative, think quietly, and prefer to work alone are the reasons that cause 

miscommunication.    

Another example: let us assume that a team member belongs to the Arab culture is asked 

to fill out the form, and the answers indicate that he/she is an intuitive. Based on the information 

provided in the project manager guide, the cultural factors that cause miscommunication in 

software teams and RE for people who have the Arab cultural background are: time, attitudes, 

roles, language, and social organization, respectively. Therefore, the intuitive has certain 

attitudes, values, methods, priorities, reasoning process, decision-making, and time management 

that affect the individual’s behavior in communication, which in turn cause conflicts. The 

conflicts that might be expected or predicted from an intuitive person are: difficulties expressing 

ideas, difficulties explaining/translating idioms, fail to convey/interpret messages to others, miss 

the meaning of the messages conveyed by others, and feel unable to speak what they really 

mean. However, the most dominant factor that affects communication in multicultural teams is 

time, which causes the conflict of wasting time in communication. These conflicts cause 

miscommunication in RE activities, which in turn increases the amount of rework and delays 

(decreases productivity). Thus, the behavior of spending much more time to socialize before 

getting to the main point while eliciting and negotiating the requirements, and being talkative, 

are the reasons that cause miscommunication.       

 The PM manual and the assessment form enable the project manager to draw a map that 

determines a set of predictions and expectations regarding the conflicts and miscommunications 

that might take place within a particular team, and provide a solution mechanism to minimize its 

risks.       

 

7.5.2.3 Project Manager Reviews       

 

The reviews are a set of questions that are asked after each phase of the RE process. The goal is 

to track individuals and investigate if any miscommunications occur because of any cultural 
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conflicts. The reviews also test the team members’ abilities to communicate effectively without 

causing any conflicts related to the five factors. The reviews enable the project managers to 

highlight the most dominant factors that affect the communication process and propose solutions 

to mitigate them. It also enables the PM to get an indication if a team member is assigned to the 

right role based on the role description in the cultural profiles. For example, a particular attitude 

and behavior inhibits or prevents some people to make decisions in critical situations. 

 The reviews consist of two general forms: the first form involves a set of questions that 

measure and rate the team members’ communication with respect to the five cultural factors, 

while the second one involves questions related to the project requirements in the context of 

cultural conflicts. The first review form (Evaluation Form - 1) consists of three parts: general 

questions (name, project name), experience working on a multicultural software team, and 

communication ratings. It involves a number of questions, in which the questions draw upon 

research into Deresky’s international management communication models (Deresky 2007), 

Peslak’s team processes questions (Peslak 2006), and Corporate Program Evaluation Tool 

Measurement scales and items by James Neill (Neill 2003). 

 

Part 1: General Questions    

 

1. Name: _____________________________________________.  

 

2. What is the project name? _____________________________. 

 

Part 2: Your experience in this particular software project  

 

In software requirements engineering phase, you encounter a number of obstacles while eliciting, 

communicating, and negotiating the requirements on your team, please circle a number between 

1 (strongly agree) and 4 (strongly disagree) on each scale.  

Note: Please be careful – your answers should be based on your experience in this ongoing 

project not based on what you think. 

 

3. Team members understand me when I am talking  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

4. I communicate effectively with team members  

 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

5. I have some difficulties expressing my ideas  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  
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6. I sometimes have difficulties explaining and translating my idioms  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

7. I sometimes fail to convey/interpret messages to team members  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

8. I sometimes miss the meanings of the messages conveyed by team members 

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

9. I sometimes feel unable to speak what I really mean  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree   

 

10. I have good conversations with team members 

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

11. I communicate well when in a group  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

12. I understand other team members when they are talking  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

13. I plan and use my time effectively  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

14. I make wise decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

15. I make clear decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

16. Even under pressure, I make good decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

17. I get confused when making decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

18. I manage to use my time well  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

Part 3: Your opinion based on your experience working in this particular software project team. 

Please circle a number between 1 (Excellent) and 5 (poor) on each scale. 

 

19. How do you rate communication in your team with respect to differences in languages 

(spoken/written)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 
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20. How do you rate communication in your team with respect to differences in attitudes 

(behavior, and communication)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

21. How do you rate communication in your team with respect to differences in values, 

priorities, or approach? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

22. How do you rate communication in your team with respect to differences in time 

management (the way people regard & use time)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

23. How do you rate communication in your team with respect to differences in roles 

(perceptions of who should make the decisions and who has responsibility for what)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

24. How do you rate the way in which the group manages and resolves conflicts?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor  

 

25. How do you rate how wisely time is managed and respected in your team?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

26. How do you rate your team’s effort on sharing responsibility?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

27. How do you rate your team’s effort on making decisions?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

Note: self-assessment can be an error prone mechanism for gaining insights. 

 

The first evaluation form, as it can be seen, provides information and cultural background about 

each individual in the team. More specifically, the questions target the individual’s experience 

and behavior in a particular software project, in which the team members are asked to provide 

some information regarding their values, methods, priorities, and roles perspectives that could 

impact their behaviors and attitudes in communication. The project manager then can analyze the 

team members’ answers and match it to the MBTI type indicated in the assessment form used in 

the previous phase. The first evaluation form also rates communication in teams with respect to 

the five cultural factors (i.e., attitude, language, roles, time, and social organization), and 

provides indications on how miscommunication and conflicts might occur because of those 
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cultural variables. For example, if the answers show that someone on the team has a problem in 

managing time and tends to waste time in communication. Then, the project manager can 

navigate back to the assessment instrument and find out the team member’s MBTI type. Let’s 

assume that the team member type is intuitive and he belongs to the Arab culture. Then, the 

project manager can draw a map that shows how a certain attitude and behavior such as spending 

much more time to socialize before getting to the main point while working on the requirements, 

and being talkative, are the reasons that cause such conflicts and miscommunications. The 

project manager is able to switch between the different elements of the multicultural team 

management model, try to find out how the cultural factors that cause miscommunication in 

requirements engineering may take place. This helps project managers to mitigate the risks of 

having miscommunication, rework, and delay while eliciting and specifying the requirements. It 

also establishes a cultural profile for each team member that makes it easy and visible for project 

managers to effectively monitor their teams.                              

The second review form (evaluation form - 2) consists of a number of questions related to 

individuals in teams, and others are related to the requirements in the context of cultural 

conflicts. The review questions are developed based on the findings of this research. In addition, 

the review form involves other questions that are formulated based on the regular requirements 

reviews and validations questions, found in the requirements engineering reviews literature 

(Pressman 2005). The questions used in the second review are:    

 

1. Did any team members have any difficulties such as failing to convey thoughts and 

interpret messages to other team members while eliciting and negotiating the 

requirements? If yes, did that cause delay or rework? Please explain.  

2. Did any team members have any difficulties such as expressing ideas to other team 

members while identifying, eliciting, and specifying the requirements? If yes, did that 

cause delay or rework? Please explain.    

3. Did any team members have difficulties such as missing the meaning of the messages 

conveyed by other team members while eliciting or negotiating the requirements? If yes, 

did that cause delay or rework? Please explain. 

4. Does each specified requirement reflect exactly what the team members meant while 

negotiating the requirement? 
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5. Did any team members have problems or conflicts while explaining the requirements? 

Did that cause rework or delay in the project? Please explain.      

6. Did any team members feel unable to speak/say what they really meant when validating 

the requirements? If yes, did that cause delay or rework? Please explain.  

7. Does each specified requirement reflect sufficiently what the team members meant while 

validating the requirement?  

8. Are the requirements elicited and negotiated correctly without any miscommunications, 

by making sure that they are understood properly and reflect the information, function, 

and behavior specified by the customer?  

9. How many times have you detected errors or defects related to miscommunication, in 

each phase of the requirements engineering? 

Elicitation:  No. of times detected errors/defects = …..  

Specification: No. of times detected errors/defects = ….. 

Negotiation: No. of times detected errors/defects = ….. 

Documentation: No. of times detected errors/defects = ….. 

Validation: No. of times detected errors/defects = …..  

10. How much time did you spend to address each error? What percent of your total time was 

spent to solve each error? 

11. How many times you had to work again on a particular requirement or task (rework)? 

What percent was spent on rework? 

12. Are the errors and conflicts related to cultural conflicts addressed and solved properly?         

13. Does each requirement satisfy the appropriate level of abstraction and details, with no 

misunderstanding in specifying it?  

14. Did the specified requirements meet the project and customer objectives and needs?  

The second evaluation form, as it can be seen, addresses the five cultural factors (i.e., 

attitude, language, roles, time, and social organization) and investigates their effects on 

communication, rework, and delay. It also ensures that the specified requirements after any kinds 

of miscommunications caused by the cultural factors reflect exactly what the team members 

meant while eliciting, specifying, negotiating, documenting, and validating the requirements. 

This is to make sure that the requirements are understood properly and reflect the information, 

function, and behavior specified by the customer. The form also determines the number of times 
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errors/defects, related to miscommunication, are detected in each phase of the requirements 

engineering, and the time team members spent to address and solve each error/defect. The 

second review form aims to check the project requirements and make sure that they are identified 

correctly and met the customer objectives and needs, without any miscomputation issues cause 

by culture. This helps project managers to address and solve errors and conflicts related to 

cultural conflicts properly.     

A requirements engineering process model (whether linear or iterative), will include a 

series of reviews that examine culture diversity factors, and more specifically the cultural 

variables that might impact communication. The research results and findings will be presented 

and integrated with two models: iterative and liner with iterations since both of these models 

have iterations between activities where reviews may take place between those iterations. The 

proposed reviews augment the normal project reviews (i.e., requirements are gathered and 

elicited properly) by also ensuring that cultural conflicts, challenges, and difficulties are 

addressed early enough to be remedied, and future risks associated with requirements 

misinterpretation are minimized. The goal is to mitigate/avoid miscommunication, and 

subsequently, the delays and rework associated with resulting conflicts. The research results and 

findings are injected into the RE process models by addressing the cultural and social aspects to 

successfully gather, analyze, and manage the projects’ requirements. This would help teams 

reduce risks of miscommunication and misinterpretation of the requirements.    

Now, the next step is to introduce these results, indicators, and information into a RE 

process model. However, first here is a summary about three common RE process models, used 

by software requirements engineers.  

Three different RE process models, with different structures, are used by software 

engineers for identifying, eliciting, negotiating, analyzing, and communicating their projects’ 

requirements: liner, linear with iterations between activities, and iterative. The linear with 

iterations RE process model involves iterations between activities, and those activities overlap 

and usually performed iteratively. The model starts with requirements elicitation (user domain 

information, existing system information, regulations, standards, etc.), followed by requirements 

analysis and negotiation, then requirements documentation, and finally requirements validation. 

The model produces a system specification and requirements document (Kotonya 1998). The 

second model is also a liner RE model but without iterations and overlapping of activities. It 
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starts with defining a concept, then problem analysis, after that feasibility and choice of options, 

followed by analysis and modeling, and finally requirements documentation (Macaulay 1996). 

The third model is an iterative and cyclical RE model, which basically involves the interactions 

between elicitation, specification, validation, and problem domain (Loucopoulos 1995).   

A framework for requirements engineering in virtual software development is presented 

in Figure 7.1 and shows how we aim to balance between three factors: requirements, social and 

cultural aspects (power distance and collectivism), and formal RE methods (Mcleod 1996). The 

objective in this work is to rebuild this triangle, but in a different manner with a different focus. 

The triangle consists of requirements, cultural aspects (attitude, social organization, language, 

roles, and time), RE process models.  

 

Figure 7.1: Framework of Requirements, Cultural Aspects, and RE Process Models 

 

The objective is to introduce the research results into the RE process models by addressing the 

cultural and social aspects to successfully gather, analyze, and manage the projects’ 

requirements. This would help managers decrease the risk of miscommunication and 

misinterpretation of the requirements. Therefore, for multicultural software teams, a RE process 

model whether linear or iterative, should include a series of reviews that address culture 

diversity, and more specifically the cultural variables that might impact communication and 

productivity in terms of rework and delay. The research results and findings are presented and 

integrated with two models: iterative and linear with iterations since both of these models have 

iterations between activities where reviews may take place between those iterations. The reviews 

can be integrated with a linear and incremental RE process model with iterations between 
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activities as shown in Figure 7.2. It also can be integrated with an iterative RE process model. 

See Figure 7.3.  

Figure 7.2: Liner RE Process Model with Iterations and Reviews 

 

 

 
Figure 7.3: Iterative RE Process Model and Reviews 
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As it can be seen in figures 7.2 and 7.3, the reviews take place after each phase of the 

requirements engineering tasks in order to make sure that the RE activities are conducted 

properly. The proposed reviews are different than the regular reviews that already exist and used 

frequently by software developers. The reviews in this study not only make sure that the 

requirements are gathered and elicited right, they also ensure that cultural conflicts, challenges, 

and difficulties are addressed, and future risks associated with requirements misinterpretation are 

minimized. Again, the objective is to mitigate miscommunication, and therefore, the amount of 

delays and rework associated with conflicts resulted from the cultural diversity of team members.  

Figure 7.4 demonstrates the multicultural software project team management model.  

 

 

Figure 7.4: Multicultural Software Project Team Management Model (MSPTMM) 
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As shown in figure 7.4, the multicultural software project team management model consists of:    

1. Project Manager Manual/Guide: where a project manager is introduced to culture in 

software teams (Knowledge). The manual/guide describes how the selected five cultural 

factors (i.e., attitude, social organization, language, time, and roles) from the Deresky 

model can impact communication, and subsequently reworks, and delays. For example, a 

particular attitude can be mapped to a specific miscommunication (potential conflict) that 

would occur during the RE activities. Similarly, this also applies for the other cultural 

factors discussed in the research (i.e., language, social organization, roles, time, and 

attitude). It shows how a particular culture, based on the ones involved in this study, 

might affect communication, rework, and delay. In addition, the manual proposes 

solutions to solve and mitigate miscommunication issues that occurred already, as well as 

for those that might take place.     

2. Assessment Instrument: An assessment form includes a set of questions to measure team 

members’ attitude, social organization, roles, and time. Based on the individuals’ 

answers, a document will be written that provides an understanding of individuals in a 

particular team based on culture. In addition, an outside or an independent team will be 

assembled to conduct the reviews, and monitor the group, if needed. 

3. Reviews: Reviews provide the forum for monitoring the software team’s interactions and 

determining if management techniques should be considered for better performance. The 

evaluation forms provide information and cultural background about each individual in 

the team. In general, the reviews consist of a list of common situations that could be 

derived and predicted from the cultural profiles of team members involved for the project 

manager (or his/her representatives) to use in observing the reviews, and other team 

interactions. The project manager can use the provided information to identify solutions 

from the MSPTM model to employ and rectify the problems and cultural obstacles in the 

team. This would make the process less obvious and provide more options for the project 

manager as some may necessarily be positioned to avoid potential conflicts with the 

project manager as well as the team. That is, the reviews are constructed and designed 

based on the cultural profiles of the team members using the PM manual and assessment 

instrument. This means that every project has its own set of reviews and forums, and that 

depends on the individuals on the team. This process ensures the flexibility of the 
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MSPTM model and its reviews for addressing specific cultural issues and conflicts 

(miscommunication) in software teams. This would absolutely work for different 

multicultural software teams since it can be adopted to address different situations and 

scenarios that could exist in those teams.  The review forms that were presented earlier 

are general forms of evaluations and assessments. Those questions were related to 

individuals in teams, and to the requirements in the context of cultural conflicts. The 

reviews can consist of both general review forms and the ones that will be constructed by 

the project managers based on the assessment forms of the individuals in teams.   

Let us assume that a team of three has been assembled for developing software for automating 

the business processes of online banking, and let us assume that only two of them are responsible 

for engineering the requirements.  Let us also assume that the project manager plans to use the 

multicultural software project team management model to monitor individuals in the team, 

considering the cultural issues. The project manager starts reading the manual/guide to learn 

about the multicultural software management tool. The project manager then asks the team 

members to take the MBTI to determine their types with respect to their values, methods, 

priorities, and behaviors.  

Let us assume that the first team member has an ISTJ type and belongs to the American 

culture, while the second team member has the INFJ type, and belongs to the Indian culture. 

After that, the project manager writes a multicultural software project team management 

specification document (MSD) showing how the different attitudes, languages, social 

organizations, roles, and time might impact communication in requirements engineering tasks 

and activities. Based on the guide, the first team member is quiet, reserved, non talkative, thinks 

quietly, and prefer to work alone. Attitudes and social organization are the major factors that 

cause miscommunication, rework, and delay. The major problems that may be expected or 

predicted from the first team member are: failing to convey/interpret messages to others, and 

missing the meaning of the messages conveyed by others. However, the second team member is 

quiet, reserved, thinks quietly, focuses on getting things done rapidly, has difficulty making 

decisions, and sometimes prefer to work alone. Social organization (i.e., values, methods, 

priorities) is the major factor that causes miscommunication, rework, and delay. The major 

problems that may be expected or predicted from the first team member are: difficulties 

explaining/translating idioms, failing to convey/interpret messages to others, wasting time in 
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communication, and getting confused when making decisions. The information provided helps 

the project manager determine what conflicts and risks might be expected as a result of 

miscommunication.  

 The project manager then conducts the reviews after each phase in the requirement 

engineering. Let us assume that the project manager uses the linear RE process model with 

iterations and reviews. This means that the project manager performs the reviews after 

elicitation, negotiation, documentation, and validation. Note that the project manager does not 

have to form an independent team of reviewers, since the team size is small. The reviews help 

the project manager to monitor the individuals on the team, rate their communications, and make 

sure that the difficulties they have will not affect the project productivity. The project manager 

also can monitor the five cultural factors (i.e., attitude, language, roles, time, and social 

organization) and investigates their effects on communication, rework, and delay. Based on the 

review results, the project manager can conduct meetings with the team members to discuss 

issues related to cultural conflicts and propose solutions to improve their communications while 

identifying the project requirements. Furthermore, the reviews also make sure that the 

requirements are elicited, negotiated, documented, and validated correctly without any 

miscommunications.  

For example, let us assume that the first team member is likely to miss the meaning of 

messages conveyed by other team members who belong to a different cultural background. Let 

us also assume that the other team member wastes time in communication. The project manager 

then should address these conflicts in communication and inform the individuals about it. The 

project manager can meet each individual, and discuss the issues and concerns that might affect 

their communication while working on RE tasks and activities. The goal is to let individuals on 

teams improve and enhance their communication abilities to better understand each other, and 

mitigate the risks of having miscommunication. The reviews also ensure that the requirements 

are understood properly and reflect the information, function, and behavior specified by the 

customer and the project. Thus, the project manager can confirm that the requirements after all 

satisfy the appropriate level of abstraction and details, with no misunderstanding in specifying it.  
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7.6 Research Model Substantiation   

 

Validating a research model, that was built based on the results of the surveys and 

questionnaires, is an important process for any scientific research studies. However, as expressed 

in my proposal, many software engineering research projects encounter the challenge of 

validation in the fully statistical sense. Given that software projects are costly, time consuming, 

and complex, it is often impractical to conduct experimentation on identical projects to see and 

investigate what happens when specific elements and components of the MSPTM model are 

manipulated. Conducting such experiments requires a lot amount of time and effort (from 

expensive resources such as software people) to get statistically significant results. Instead, I 

have opted for substantiating the model by exercising it with a select group of project managers 

who have more extensive experience with multicultural teams and projects. The aim was to get 

their expert opinions on the MSPTM model if it were to be applied in projects where problems 

and challenges related to culture (conflicts in communication) were encountered. These software 

project managers (SPMs) have been working on requirements engineering in multicultural teams, 

and they were questioned about the model in terms of mitigating the risks of having 

miscommunication, delay, and rework. That is, investigating if the model would work for 

previous projects from experts’ points of views going through the model, exercise it, and see if it 

could help them make or improve their decisions regarding cultural issues. From these 

interviews/surveys, insights and expert opinions into the relevance and effectiveness of the 

MSPTMM were obtained and analyzed for a reasonable substantiation of the model with respect 

to the hypothesis and research objectives. 

A study was conducted to substantiate (and partially validate) the research model. The 

study was an interview, which involves a set of questions that target the participant’s opinion 

regarding the research model. Therefore, two software project managers have been interviewed. 

Both of them have experience in software development projects and requirements engineering, 

working in multicultural teams. This study involves only two participants due to limited cost and 

time frame. The purpose of the interview was to know how the proposed research model would 

work for project managers in a real environment. The interview instrument was designed to 
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glean an understanding of how the MSPTM model is perceived by the software engineering 

community. This will establish the validation basis for future research work in this area.  

The interview addresses the participants’ opinions regarding the multicultural software 

project team management model. The participants were asked to assume that they had the 

MSPTM model (manager manual/guide, assessment form, and evaluation reviews) in previous 

projects they have been working on as project managers. After that, the participants were asked a 

set of questions to find out if the model could help them in their previous projects, mitigating the 

risks of having miscommunication, delay, and rework. That is, investigating if the model would 

work for previous projects from the experts points of views going through the model and see if it 

could help them make or improve their decisions. For more detailed information regarding the 

interview instrument and questions, see Appendix D.  

Two software project managers were invited to participate in this study reflecting on their 

experience and providing their opinions regarding the multicultural software project team 

management model. The participants were asked to answer a set of discussion questions (total of 

16 main questions with sub questions), looking for their background circumstances or their 

experiences in software development projects. The first five questions covered 

background/general information (e.g., time/date and place of interview, interview facilitator’s 

name, interview participant’s name, years of experience in software development and number of 

projects, and education level). The rest of the interview questions addressed their views 

regarding the multicultural software project management model after they got introduced to the 

MSPTM model and its three elements: 1) PM manual/guide, 2) assessment instrument, and 3) 

reviews.  Note in the following descriptions, we intentionally avoid gender in the discussion, and 

as such use the pronoun “he” for both genders. 

 

First Participant  

 

The first participant was a software project manager and an analyst who belongs to the Arab 

cultural background. He has a master of science computer engineering and six years of 

experience working in software development projects and requirements engineering in Kuwait 

and USA. He has been assigned to work as a project manager for ten software projects. This 

project manager has been working with people from different cultures such as Americans, 
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Indians, as well as Arabs from Egypt, Kuwait, Lebanon, and Jordan. The participant was given a 

detailed explanation about the five cultural factors that have been investigated in this research 

(attitude, language, time, roles, and social organization). Then, the participant was asked to 

mention and discuss if his teams experienced any conflicts or difficulties in miscommunication, 

and the amount of time that was lost in responding to those situations including rework, and the 

necessary actions that were taken to address those problems. Based on the interview results and 

analysis, the software project manager indicated a conflict that occurred with people who have 

the Arabic cultural background, in which he noticed that the Arab culture focuses on 

relationships and social interactions more than on professional work. He noted that he had to 

manage relationships and spend some time with his team members to get things done correctly. 

He explained that this issue consumed a lot of time in the meetings and caused delays. To solve 

this problem, he attempted to stop the team from excessive socializing as a time saving measure, 

but unfortunately this approach did not work. Instead, it caused more conflicts and led them to be 

unfocused in the meetings, and feel unable to communicate their project’s requirements. He 

explained how this approach was taken as an impolite action by Arab team members. He 

mentioned that time was wasted in more than 50% of the meetings he has been involved in. This 

issue introduced conflicts in communication when eliciting and negotiating the requirements as 

well as caused delays in the schedule. He also mentioned that he had some difficulty reporting 

the problems to top management since reporting such issues might be inappropriate, especially 

when it is related to an individual’s attitude and behavior. He did not want to lose confidence 

with his team members.  

The participant also talked about a particular project where he has been working as a 

project manager with team members who belong to the American, and Arab cultures. He noticed 

that the Arab team member did not like to be instructed or to be asked to follow rules. He 

observed that this individual behaved in a way that always tended to send a message to others on 

the team and let them know that he has achieved the work not because of following the work 

procedure, but because he is smart enough to do so. This issue caused some conflicts in 

communication and interpretation when eliciting and specifying the project requirements, in 

which his attitude was impacting the way he behaved, and then was impacting the project’s 

productivity (rework and delay). The participant also observed that the American team member 

seemed to not understand other team members when talking and negotiating the requirements. It 
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could be because of the language and the way the American interpreted messages with others. He 

noticed that the American team member wanted to get directly to the point when discussing the 

project requirements, while the project manager (from the Arab culture) found that it was a 

source of miscommunication since he needed more time to explain the requirements with more 

details. He said that language was a big part of the problem that caused the miscommunication, 

in which some requirements were misinterpreted and elicited incorrectly. He confirmed that such 

conflicts in communication caused by the cultural factors (time, language, attitude, social 

organization, roles) resulted in delay and rework in the project.  

The participant also discussed another project where he has been working with team 

members who belong to the Arab, American, and Indian cultures. He noticed that the American 

team member was more flexible in eliciting the requirements and seemed to do that in his own 

way and based on his own standards. The Arab team member tended to follow the rules and 

orders exactly, and always worked to satisfy top management. The Indian team member tended 

to be more focused to get the requirements elicited in a way that shows his own creativity. As a 

result of the distinct behavior, attitude, and social organization, miscommunications occurred 

while engineering the requirements. The participant was convinced that the different attitudes 

and distinct perspectives on priorities led to conflicts in communication.   

The participant also recounted an experience where he cooperated with another company 

with members from another culture to develop software for online banking. In the requirements 

engineering phase, he noticed that the team members from the second company were talking and 

communicating in their native language, and then used a translator to convey their messages to 

the project manager. The project manager found that disturbing, but he tried to adapt to this 

situation. After reviewing the requirements, they found a lot of errors in the project requirements, 

in which they had to rework the requirements to get them right (taking more than two months). 

That not only caused a delay in the project, but ultimately led the project to be canceled.  

After discussing the participant’s experiences over his career, he was introduced to the 

MSPTM model and its three elements: 1) PM guide/manual, 2) assessment instrument, and 3) 

reviews. The participant then was asked to assume that he had the model in his previous projects. 

He was asked to exercise the model.  

The participant read the project manager’s manual to get an understanding of how to use 

the model. He found that the model addresses the miscommunication conflicts and difficulties 
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that he encountered in his previous projects. He indicated that the project manager’s manual 

provides guidelines of how to use the model and cultural profiles of individuals that he has been 

dealing with mostly in his career. He found that the model provides useful inputs about each 

team member, and enables a project manager to build a database of each individual working on 

different projects. The participant also mentioned that connecting the assessment instrument to 

the information provided in the cultural profiles draws expectations about each conflict related to 

communication (time, roles, social organization, attitude, and language), identify the expected 

problems, and provide a base for proposing solutions to those conflicts. He thought the reviews 

are good to address those issues as they occur as well as help mitigate the risks of having rework 

and delay.  

The participant indicated that the model acts as a learning instrument to as it helps team 

members to understand their problems and learn from their mistakes in communication. 

Accordingly, it would improve the project and team productivity. Moreover, the participant 

believes that the MSPTM model would help him make and improve decisions regarding cultural 

conflicts in his previous projects. He found the model to be useful to a very high degree. He 

mentioned that the model is useful for someone who is new to multicultural teams since 

understanding diversity in teams is time consuming and sometimes lead to project failures if not 

handled properly. He found the model is very useful since it helps project managers to propose 

solutions based on cultural conflicts that are often hidden. He said specifically that this model 

uncovers issues and conflict related to miscommunication, which in turn mitigate the risks of 

having rework and delay. He discussed how this model would be beneficial when he had conflict 

with team members spending a lot of time socializing in meetings. He sees the model definitely 

would help him address this issue in a better way rather than being “impolite” as it could be 

understood from others’ points of views, as described earlier in this section.                           

The first participant appreciated the idea of building a project management model that 

incorporates and integrates the cultural factors. Moreover, he indicated that the “people factors” 

have great value to the success of software projects. He believed that winning projects do not 

only depend on technical skills, but also on successful communication, especially during 

requirement engineering. Further, he intends to use the model in future software projects since he 

thinks it is important to know/understand the people who he is going to work and communicate 

with (this should supply even more data as this research continues in the future). He added that 
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while risks cannot be completely avoided, the model would alleviate the many risks of 

miscommunication, which is very useful for software development projects, project managers, 

and organizations they serve. He recommended enhancing the MSPTM model by integrating it 

into the timeframe and cost estimation of the project. That is, overlapping the model into the 

project plan and schedule, and finding out how it fits within the overall project timeline.         

 

Second Participant  

 

The second participant is a software project manager who has eleven years of experience in 

multicultural teams, working on forty projects. He has a master of science in computer science. 

He belongs to the Arab cultural background, and he lived and worked in Australia for seven 

years. He has worked in Kuwait, Australia, and USA, and managed teams involving people from 

different cultures including Asians (Japanese, Chinese, Indonesians, etc.), Americans, Indians, 

and Arabs.  

 The second participant expressed the conflicts and difficulties that his teams experienced 

while working on engineering project requirements. Based on the interview results and analysis, 

he explained his experience working with team members from Asia (Chinese and Indonesians) in 

which, he found that they are flexible to meet at any time and have a strong work ethic (willing 

to working around the clock). That flexibility in scheduling was an advantage to getting things 

done. However, the downside was every time they met, they had to spend more time than 

expected to elicit and negotiate requirements. His experience taught him that time was wasted in 

every meeting because of language miscommunication and wrong message interpretation.  The 

level of abstraction and details of each requirement were not sufficient and that led to incorrect 

requirements that were often incomplete and ambiguous. In addition, he found that it was 

difficult to communicate effectively with people from Asia because it was a challenge to 

socialize with them in less than a minute. That caused conflicts and miscommunication in 

requirements elicitation. The project manager who has the Arabic culture needed more time to 

socialize before meetings, while team members who have the Asian culture (Chinese) need less 

than a minute to get into the meetings. This caused a conflict in communication, and resulted in 

rework and delay.  
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The participant thinks that this behavior is a psychological issue that Arabs get to 

socialize before any meeting to avoid miscommunication, and make it easy to elicit and negotiate 

the project’s requirements. He also observed that people who have the Asian cultural background 

seemed to dislike negotiating and disagreement in meetings. Most of the time they proposed the 

requirements verbally in a low-level details, which required the team to conduct more meetings 

to resolve the wrong requirements. In his judgment, the miscommunication was caused by the 

diversity in language, attitude, and social organization, which led to project delays and 

requirements rework.   

The second participant noticed that team members who belong to the Arab cultural 

background tended to stick with plans, but usually spent more time socializing with other team 

members, and that caused delays in the schedule. He expressed that the amount of delay depends 

strongly on the strength of the relationship between two individuals.  

The participant described his experience working with people who have the American 

culture. He noticed that they were conservative, non-talkative, and individualistic with team 

members from other cultures (especially when they were new to multicultural teams). That 

behavior and social organization factor led them to avoid expressing their feelings and thoughts 

when eliciting requirements. He also indicated that the American’s also struggled to understand 

and interpret messages conveyed by other team members because of the spoken language – 

causing conflicts in communication, and resulting in rework, and delay.  

This participant expressed his experience working in a particular project with people who 

are from the American culture and Arabic culture. Although the participant is Arab, he had lived 

in Australia for seven years where he gained an understanding of the culture there. He observed 

conflicts in communication not only with other cultures, but also with individuals who have the 

Arabic culture. He observed that the highest priority (social organization) of Arab team members 

was to get the requirements done and finish projects as soon as possible, while the highest 

priority of the American team members was to spend enough time on tasks and activities to get 

things right (they had little problem with work up to the last minute). Arab team members were 

concerned about time since they knew that time was often wasted in meetings. That’s why they 

wanted to do everything upfront, while Americans were more aware of time management. He 

expressed that different cultures have distinct points of view on tackling and dealing with 
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projects. The different attitude, social organization, and time perception caused conflicts in 

communication while engineering the requirements and sometimes led to incorrect requirements.  

The second participant also had a conflict in communication when working on project 

requirements dealing with people who have the Arabic cultural background (a uni-culture 

situation). The participant said that his attitude and behavior regarding time and team 

management had been influenced and changed when he was in Australia. He used to prepare a 

proof of concept and get some initial requirements ready upfront before starting any meetings to 

save some time. He found that action was a source of miscommunication when he was a project 

manager of two team members who have the Arabic culture. The team members tended not to do 

that preparation and wanted to spend more time in meetings to discuss each project’s 

requirements in order to avoid rework. That was a good approach to avoid the rework, but time 

was always a critical factor to manage.  

The second participant also provided an example of miscommunication he experienced 

working on a small-scale software development project. He worked with a team member who 

has the American cultural background. He said that he conducted two meetings to explain the 

project requirements in detail. In those meetings, the team member responded that he understood 

everything and he had no questions. After three weeks, he prepared a requirements specification 

document; that was not targeting exactly the customer and project requirements. He found many 

errors and incorrect requirements. That requires conducting more meetings to resolve this issue, 

and that led to rework and delay. He felt that the American team member did not understand him 

when he was talking and his messages were interpreted incorrectly. He also observed that he 

always was agreeable in the meetings, in which he thought he understood him very well. 

However, that was not the case.  

The participant also discussed his experience working with team members who have the 

Indian cultural background. He observed that they followed closely the rules and regulations of 

the project plan. However, they did not want to make decisions on critical issues while 

specifying and negotiating the project requirements. He observed that they did not want to edit or 

modify any requirements until they make sure that everybody agrees with them. Their highest 

priority was to satisfy the project manager and not to take the responsibility of an action. The 

differences in attitude, roles, and priorities caused some conflicts in communication and delay 

and resulted in incorrect requirements that need to be re-elicited.     
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After discussing the various conflicts that the second participant experienced in his 

career, he got introduced to the MSPTM model and its three elements: 1) PM manual/guide, 2) 

assessment instrument, and 3) reviews. The participant was then asked to assume that he had the 

model in his previous projects and to exercise the model. The participant read the project 

manager manual to get an understanding of how to use the model. He found that the model 

addresses some of the miscommunication conflicts and obstacles that existed in his previous 

projects. He mentioned that the project manager manual provides effective guidelines and builds 

a knowledge-base of individuals in teams. He found that the model provides certain expectations 

about each team member, and enables a project manager to build a database of each team 

member working on different projects. The participant also mentioned that connecting the 

assessment instrument to the information provided in the cultural profiles draws expectations 

about each conflict related to communication (time, roles, social organization, attitude, and 

language), identify the expected problems, and provide a base for proposing solutions to those 

conflicts. He found that reviews are good to address those issues as they occur as well as help 

prevent miscommunication that could cause rework and delay. In his judgment, the MSPTM 

model provides indictors and expectations that help project managers better monitor their teams 

for culture related issues. He went back to the example he provided when he was working with a 

team member who has the American culture, and indicated that if he had the model, he would 

have spend more time explaining the requirements before advancing to producing the 

requirements specification document.  

The second participant said that the model would certainly help him improve his 

decisions regarding cultural conflicts in his previous projects, if it was available and used 

properly. He found the model to be useful to a very high degree, especially when dealing with 

outsourcing and working with different developers and teams from various companies. Further, 

he would use the model in his future software projects (again, another good point of data for 

advancing the model in the future). The only concern he had about the model is timing issue and 

how the model would fit within any project timelines. He recommended enhancing the model so 

that would have little effect on the overall project timeframe. Finally, he recommended 

automating the model so team members can access their profiles, and comments given by project 

managers. At the same time, project managers can keep track of problems and conflicts caused 

by miscommunication, and propose solutions to remedy each problem.                           
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As discussed and described above, the interview instrument was designed to glean an 

understanding of how the model was perceived by the software engineers and managers involved 

in software projects where software teams consist of members from different cultures. The goal 

of conducting those interviews was to understand the implications of culture in software 

development teams, and to understand if the model helps software project managers better 

monitor their teams with respect to cultural factors that impact software productivity.  

The MSPTM model was substantiated with expert judgment from the above software 

project managers. They were introduced to the cultural factors (time, roles, social organization, 

language, and roles) and gave favorable feedback on how MSPTMM could provide substantial 

support for managing multicultural teams (specifically in the requirements engineering process). 

They confirmed that software teams consisting of members from multiple cultures would benefit 

from having a model to reason about cultural characteristics of those members (MSPTMM) 

improves the decisions software project managers make about software productivity 

implications. 

The future work portion of the next section outlines how the model (guide/manual, 

assessment instrument, reviews) would be validated. It provides the validation procedure and 

detailed operational description of how studies can be carried out to validate the research model. 

It presents two approaches for validating the research model. Again, this research has not been 

fully validated due to cost and limited research timeframe, but rather a substantiation of the 

resulting model has been achieved. 
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Chapter 8 

 

Conclusions and Future Work   

 

8.1 Conclusions  

 

With software products being developed globally, project teams are increasingly composed of 

members from various cultures. This research investigated the effects of culture on software 

project teams in terms of productivity, and developed a model for reasoning about cultural 

factors in software project teams. Prior to this work, there has been little, if any, substantial work 

done to examine the impact of multiple-culture teams in software projects, so this research serves 

to establish baseline knowledge on the topic.  

Since the topic of software project teams is broad, it was necessary to manage the scope 

by focusing on a key part of the software development process, requirements engineering – 

chosen because of the strong need for effective communication. At the same time, not all 

cultures could be accommodated in a basic model, so this research concentrated on American 

(USA), Arab (Middle East), Indian, and Asian cultures. These were seen to be enough to 

establish the basic model from which others could build on to grow the body of knowledge. 

This research developed and substantiated a basic model from which software project 

managers can reason about their multicultural teams. The model focuses on increasing the level 

of communication and reducing conflicts that can diminish team productivity. Further, the study 

outlined obstacles and problems that occur in multicultural teams. The study shows differences 

between team communication that occurs in multicultural teams and uni-cultural teams. Rework 

and delay exists more in multicultural teams.  

The research also indicated that understanding cultural factors, which affect 

communication in multicultural teams helps project managers: 1) Reduce the amount of rework 

(increase productivity), and 2) Minimize conflicts/errors during the software development life 

cycle (specifically in RE), which along with lower rework, reduces delays.   

Different cultures have different attitudes, behaviors, values, priorities, and approaches. 

These differences have varying impacts on the communication process that takes place in 
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requirements engineering, as well as on productivity. For some cultures, “time” appears to be a 

critical factor that could strongly affect communication, while “attitudes” appears to be critical 

for other cultures. Additionally, different cultures have different miscommunication issues. For 

example, some cultures have problems in interpreting the messages conveyed by other people, 

while others have problems expressing those messages. This study provides a research body of 

knowledge from which others can explore the effect of culture on software team management.  

The goals of this current research are listed below along with a description of how this 

research addresses each goal:  

 

• Understand the conflicts that might exist in software teams and investigate if any are 

related directly or indirectly to cultural factors (e.g. conflicts in communication).  

 

The research studies provide an understanding of the conflicts that might cause 

miscommunication between individuals in multicultural teams working on requirements 

engineering tasks and activities. The conflicts in communication are related directly to 

the five cultural factors (i.e., attitude, language, roles, time, and social organization) that 

were investigated in this research. The research also shows that the effects of some 

cultural factors on communication in software teams vary from culture to culture.       

 

• Investigate the impact of cultural characteristics on individuals’ communications in both 

multicultural teams and uni-cultural teams. 

 

The effect of the cultural characteristics on individuals’ communications had been 

investigated in both multicultural teams and uni-cultural teams. People encountered a 

number of obstacles while eliciting, communicating, and negotiating the requirements on 

their project teams and with clients during the RE process. The research indicates that 

problems occur more often in multicultural teams since there are differences between 

communications taking place in multicultural teams and uni-cultural teams. The 

communication process in software projects is much easier and has fewer problems in 

uni-cultural teams, compared to multicultural teams. The research shows that the 

communication process, in multicultural software teams, often appears to be problematic. 
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For example, miscommunication exists much more in the Arab culture, compared to the 

American culture. At the same time, the differences between communication in uni-

cultural teams and multicultural teams vary from one culture to another. The difference 

appears to be large for some cultures and very small for others (e.g., for the Indian culture 

the difference is very small, especially when compared to those differences observed in 

the American and Arab cultures). 

 

• Study the effect of cultural aspects on software teams and how this impacts software team 

“productivity”. 

 

The effects of the cultural factors on software teams have been studied. The five 

communications related to cultural factors (attitude, language, time, roles, and social 

organization) appear to have impacts on productivity in multicultural software teams in 

terms of rework and delay. The research also indicates that the effects of some cultural 

factors on productivity in software teams vary from culture to culture. 

 

• Develop a model from which software project managers can reason about their 

multicultural teams by increasing the level of communication and reducing conflicts in 

order to deliver the software products on time and within budget. 

 

The MSPTM model was substantiated with professional judgment from the above 

software project managers. They were introduced to the cultural factors (time, roles, 

social organization, language, and roles) and gave favorable feedback on how MSPTMM 

could provide substantial support for managing multicultural teams (specifically in the 

requirements engineering process). They confirm that software teams consisting of 

members from multiple cultures would benefit from having a model to reason about 

cultural characteristics of those members (MSPTMM) increase the level of 

communication and reducing conflicts in order to deliver the software products on time 

and within budget. 
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• For Software Project Managers to better reason about their multicultural teams, a model 

must be developed that addresses communication and conflict resolution in order to 

improve software productivity. 

 

A model of Multicultural Software Project Team Management, applied in requirements 

engineering, has been developed. This model incorporates the five cultural factors 

(attitude, language, time, roles, and social organization) that might impact the 

communication process in RE. The model also provides indicators on how conflicts in 

communication caused by those cultural factors might take place, and provides solutions 

to mitigate the risks of miscommunication, which in turn reduce rework and delay 

(improve productivity).      

 

Research Questions: 

 

Question 1: Does team composition (multicultural teams) lead to changes in productivity? If so, 

do multicultural software teams have special productivity issues? What are they? 

 

Multicultural teams lead to changes in productivity. The five communications related to cultural 

factors (attitude, language, time, roles, and social organization) appear to have impacts on 

productivity in multicultural software teams in terms of rework and delay. The research indicates 

that multicultural teams have miscommunication issues, which usually increases rework and 

delay (lessen productivity). The study also indicates that rework and delay occur more often in 

multicultural teams, compared to those in uni-cultural teams.     

 

Question 2: Does understanding cultural factors that affect communication:  Reduce the amount 

of rework (increase productivity), and/or Minimize conflicts/errors during the software 

development life cycle, which in turn, reduce delays?    

 

Yes. Understanding the cultural factors that affect communication reduces rework and delay. The 

experts in the field provided their feedback on how MSPTMM could provide substantial support 

for managing multicultural teams (specifically in the RE process). They confirm that software 
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teams consisting of members from multiple cultures would benefit from having a model to 

reason about cultural characteristics of those members (MSPTMM) improves the decisions 

software project managers make about software productivity implications (lessen rework and 

delay).   

 

This research sought to substantiate the research through a model rather than statistically 

validate the results (due to the cost and time-frame necessary to conduct these studies). The 

research provides different instruments such as surveys, interviews, and questionnaires for 

measuring the cultural variables (i.e., attitudes, language, social organization, roles, and time) 

that could affect communication. Others can use these instruments to measure the mentioned 

factors, and study their impacts on communication in teams.   

Based on the results and findings of the research studies, a model of multicultural 

software project team management, applied in requirements engineering, was substantiated and 

developed for software project managers, which will be validated in the future. The research 

model consists of a project manager guide, assessment instrument, and reviews presented into 

the requirements engineering process models. The multicultural software project team 

management model provides a map with indicators that explain how the differences in cultural 

factors (i.e., attitudes, language, social organization, roles, and time) might affect the 

communication and the productivity, which helps project managers to be mindful of risks of 

having miscommunication, which leads to more rework and delay.  

 

Research Contributions:  

1. An initial base of surveys and data from software engineering participants who have 

been involved in multicultural software project teams indicating the need for culture 

to be addressed in software project teams. Other researchers can build on this work 

and conduct more investigations involving more participants.    

2. A model of multicultural software project team management applied in requirements 

engineering was developed and substantiated. This model can be used by software 

project managers to reason about their multicultural teams, as well as can be used by 

researchers in the field of project management to build on it.      
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3. Different instruments such as surveys, interviews, and questionnaires for measuring 

the cultural variables that could affect communication and productivity were 

developed. Researchers can make use of these instruments to measure the cultural 

factors that might affect communication, rework, and delay. They also can improve or 

build on the surveys.   

4. A framework and research approach for examining cultural issues in the context of 

software project teams. 

 

Resulting Publications: 

1. Alkandari, M., and Bohner, S. (2011). “Effects of Culture on Software Project 

Team Management”. SERP'11 - The 2011 International Conference on Software 

Engineering Research and Practice. Las Vegas, Nevada, USA, July 18-21.   

2. Alkandari, M., Bohner, S., and Edwards, S. (2012). “A Model of Multicultural 

Software Project Teams”. This paper will be submitted to the Cooperative and 

Human Aspects of Software Engineering (ICSE-CHASE) conference – and 

potentially in IEEE Software Special Issue on CHASE.  

3. Alkandari, M., Edwards, S., and Bohner, S. (2012). “The Impact of Culture on 

Team’s Communication: A Case Study applied in Education”. This paper will be 

submitted to the Education Research International Journal.  

 

8.2 Future Work   

 

The future work involves tasks and activities for me as a faculty member at Kuwait University 

and potential works for other researchers who are interested in software project management and 

multicultural teams. The goal is to continue working on this research and to build on the 

MSPTM model. The future work consists of the following:   

1. Expand the research work, conduct more studies, and involve more cultures. The goal is 

to continue building the project manager guide with more cultural profiles.  

2. Improve the assessment instrument and enhance the evaluation forms as well as the 

reviews.   
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3. Study the two cultural factors (i.e., thought patterns and nonverbal communication), and 

investigate their impacts on communication, and productivity. 

4. Investigate the effect of culture on negotiation, leadership, and decision-making on 

software development teams.  

5. Conduct more studies on software project teams, but considering other phases in the 

development life cycle (e.g. architecture and design, programming, testing, etc.). 

 

8.3 Future Plan   

 

The most important future plan is to extend the research work when I start my job, working as a 

faculty member at Kuwait University. I will have a long period of time to continue validating the 

research findings involving large number of experiments, and continue validating the 

multicultural software project team management model (MSPTMM). That is, to continue 

validating how this model could be beneficial for software project managers to reason about their 

multicultural teams through the project manager guide, assessment instrument, and reviews 

presented into the requirements engineering process models. This section outlines how the model 

would be validated, by providing the validation procedure and detailed operational description of 

how studies can be carried out to validate the research model.  

One approach is to apply the multicultural project model on industrial software teams 

working on requirements engineering activities and tasks, by constructing forms and evaluation 

sheets to measure the effectiveness of the instrument (i.e., testing if the model helps project 

managers better manage multicultural teams by mitigating communications risks, as well as 

solve issues and challenges related to culture). More specifically, project managers will be asked 

to read the project manager guide once their teams have been assembled. The project managers 

should read the manual to get some knowledge about the cultural factors that may impact 

communication (i.e., attitude, language, social organization, roles, and time) and understand how 

to use the model. The project managers then will use the assessment instrument to measure the 

cultural aspects of each team member. Based on that, the project managers will write a 

multicultural specification document that proposes any issues and conflicts in communication 

that may be expected from individuals in the teams, as well as provides solutions. Before moving 

to the next step and start the reviews with the evaluation forms, a reasonable approach is to 
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observe the project managers, and make sure he/she is using the model correctly. The team 

members then will be asked to normally start their requirements engineering tasks and activities. 

After each task (i.e., elicitation, negotiation, specification, documentation, validation, etc.), the 

project managers will conduct the reviews using the evaluation forms. After completing the 

requirements engineering life cycle, the project managers then will be asked a set of interview 

questions to evaluate and measure their satisfaction regarding the multicultural software project 

team management model. The questions will target their experience and explore if the model was 

useful for managing their teams addressing cultural issues and conflicts related to 

miscommunication. Samples of the questions to be included in the interviews are: 

1. What do you think of the project manager guide? Did you find sufficient information in 

the manual to help you understand how the model works? Did that help you monitor your 

team? Please explain.   

2. What do you think of the assessment instrument form? Did the instrument give you 

enough indicators about each individual in the team? Did you find it useful to locate each 

individual’s type obtained from the instrument to the information provided in the guide?  

3. What do you think of the multicultural software project team management specification 

document (MSD)? Was it easy to write the MSD? Was it useful to understand and 

document how the cultural factors (i.e., attitudes, language, social organization, roles, and 

time) might impact the communication process that takes place while engineering the 

requirements?   

4. What do you think of the evaluation forms used for reviews? Did the reviews help you 

better understand each individual behavior or attitude that may cause miscommunication? 

Did the interviews help you monitor each individual? Did the interviews help you address 

each conflict and propose solutions to it? Please explain.  

5. What do you think of the meetings that take place after each review? Did that help team 

members to understand how culture might affect the overall productivity of the project? 

Please explain.            

6. Did the model provide a map with indicators that explain risks associated with conflicts 

in culture? Did the model help you draw your expectations about conflicts in 

communication? Did the model help you mitigate the risks of having miscommunication, 
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rework, and delay? Did the model help you reduce the amount of rework and delay? 

Please explain.   

7. Will you use the model again in your future software projects? Did you find it useful? If 

yes, to what degree? Otherwise, explain.  

8. How can we improve the model? What do you think is missing in the model and need to 

be addressed? What elements can we add to enhance the model? Please explain.  

 

Another approach that would be carried out is to conduct the validation studies on two groups of 

teams working on requirements engineering tasks and activities, in which, the first group of 

teams will be designed to manage their teams based on the multicultural software project 

management model, while the second group of teams will not use the model to manage their 

teams. Then, the two groups of teams will be compared to see if there is a difference between 

them with respect to miscommunication, rework, and delay. Additionally, the project managers 

who used the model will be asked a set of interview questions, as stated above in the previous 

approach. The aim is to evaluate and measure their satisfaction regarding the multicultural 

software project team management model, after they complete the requirements engineering 

tasks and activities. That is, the purpose of comparing the two groups of teams is to investigate 

and explore if the model helps project managers reduce the risks of having conflicts, rework, and 

delay associated with miscommunication.  

The objective is to fully validate how the multicultural project management model would 

support the research hypothesis where a software project manager (SPM) model will provide 

substantial support for managing multicultural teams, and to reason about and understand the 

aspects of culture that influence the communication process in requirements engineering and 

dominate software team productivity in terms of rework and delay.         
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Appendices  
 

Appendix A 

 

Informal Study – Survey/Interview   

 

This survey/interview is designed to help us understand the implications of culture in software 

development teams. While software development team compositions have been researched based 

on tasks, personality, and role descriptions, there have been few if any studies or models from 

which one can reason about software development teams based on cultural factors. Hence, this 

survey is designed to glean a preliminary understanding of how cultural factors are perceived by 

the software engineering community. This will establish the basis for future research in this area 

and a software team management model that addresses culture issues.  

 

This initial survey/interview instrument is designed to help us formulate our first set of 

questions (questionnaire) that will be used in the formal study. The aim of the formal study is to 

explore the effect of cultural factors on software requirements engineering as it pertains to 

software productivity. The objective is to investigate how individuals from different cultures 

communicate and work together in software development projects. With this information and 

understanding, the intent is to formulate a model from which to reason about key cultural factors 

(e.g., mitigating risks, reducing rework, resolving conflicts, understanding and solving 

problems). Cultural factors (e.g., attitudes, social organization, thought patterns, time, roles, and 

language) affect the communication, negotiation, and decision-making process in other 

disciplines. 

 

This survey/interview (informal study) is designed: 

 

– To get an indication on: which cultural factors (e.g. thought patterns, language, 

etc.) might have the most impact on team’s communication and how that could 

happen!     

– To get an indication on how the differences in cultural factors might affect the 

communication process in requirements engineering, and in turn the amount of 

rework and delay.  

– To understand the communication factors in multi-cultural and uni-cultural 

software teams. 

– Identify key factors that contribute to variance in communication that in turn leads 

to productivity impacts.  
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– To understand how to establish a relationship between communication and 

productivity.  

– To inquire on how to improve this study and strengthen basis for this research. 

– To get an indication on how much level of detail is sufficient to conduct this 

study.   

Thus, you are invited to participate in this study providing your knowledge and experiences in 

software development projects.  

 

The content of the questions covers background information, experience with software 

development projects and software teams, and opinion.  

 

Interview Form & Consent Information   

 

This interview is prepared for software engineers who have experience in the field of software 

engineering and software development projects working either in multi-cultural teams or same-

cultural teams or both. It is developed by Mohammad Alkandari – Ph.D. Candidate in the 

Department of Computer Science at Virginia Tech – spring 2010.  

 

Your insights and opinions are very important to us. We can learn from your background, 

knowledge, and experience, and in turn, better serve the software engineering community.  

 

You will be asked to fill out the survey and answer a set of discussion questions (total of 13 

questions), looking for background circumstances or your experiences in software development 

projects. You will provide information that may be used to improve the process of conducting 

the subsequent studies as well as improve the design of the material (Questionnaire) that will be 

used in this research. “No promise or guarantee of benefits have been made to encourage you to 

participate”.   

 

We respect your privacy and your information will not be shared with others outside this 

research study. The results of this research will be kept anonymous and confidential. No one will 

have access to the date except the investigators. Your name will be removed from the 

information you will provide, and you will only be identified by number on data forms during 

the statistical analysis as well as the written research reports.      

 

Your participation is voluntary and not paid. You are free not to answer any questions that you 

choose as well as have the right to withdrew from this research at any time for any reason. 

 

This survey/interview should take approximately 30 minutes. Thank you for your time and 

effort to contribute to this essential research.  

First, we would like to start asking some general questions. 
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1) Time/date and place of interview:_______________________________________ 

 

2) Survey Facilitator’s Name: ___________________________________________ 

 

3) Survey Participant’s Name:  __________________________________________ 

 

4) Gender (optional): __________________________________________________ 

 

5) Software development projects experience (years of experience and number of projects): 

__________________________________________________________________ 

 

6) Education (Level – Bachelors, Masters, Doctorate): 

__________________________________________________________________ 

 

The rest of this survey addresses your knowledge, experience, and opinions in software 

engineering development projects, and software teams.    

 

7) I would like you to think of the software projects you have worked on in your career.  

a)  Did you work on multi-cultural teams?  

 

b)  Did you work on uni-cultural teams?  

 

8) Communication is an important factor in software development teams. Thus, we would 

like to study the effect of cultural aspects on communication process in multi-cultural 

teams. The cultural variables that influence communication process (based on Deresky’s 

model) are: social organization (values, methods, priorities), attitudes (interpret 

messages), language (express feelings, translate idioms), thought patterns (reasoning 

process), roles, time, non-verbal communication.  

 

a)  We would like to know which of these culture factors you believe have the most 

dominant impact on software teams you have been involved.  Noting that: (1) represents 

no impact and (5) represents catastrophic impact.  

 

(1) No Impact       

(2) Less Impact: negligible, and very manageable  

(3) Nominal Impact: normal, manageable, but needs some resources     

(4) More Impact: recoverable, but needs a lot of resources  

(5) Catastrophic Impact: non-recoverable, or difficult to deal with 

 

Social Organization: Differences in values, approach, and priorities.   

  

1  2  3  4  5   
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Attitudes: Differences in behavior, communication, and the way of interpreting messages.    

 

1  2  3  4  5 

 

Language: Differences in speaking/writing style, and translating/conveying idioms and thoughts.   

 

1  2  3  4  5 

 

Thought Patterns: Differences in reasoning process, and logical thinking.    

 

1  2  3  4  5 

 

Roles: Differences in perceptions of who should take a specific role, make a decision, and take a 

responsibility of a particular task.    

   

1  2  3  4  5 

 

Time: Differences in using and treating time.   

 

1  2  3  4  5 

 

Non-verbal communication: Differences in communicating without using words.  

  

1  2  3  4  5 

  

b)  Which of these factors might have a high effect on the communication process in 

software teams (Requirements Engineering)?  

 

 

Social Organization: Differences in values, approach, and priorities.   

  

1  2  3  4  5   

 

Attitudes: Differences in behavior, communication, and the way of interpreting messages.    

 

1  2  3  4  5 

 

Language: Differences in speaking/writing style, and translating/conveying idioms and thoughts.   

 

1  2  3  4  5 

 

Thought Patterns: Differences in reasoning process, and logical thinking.    

 

1  2  3  4  5 
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Roles: Differences in perceptions of who should take a specific role, make a decision, and take a 

responsibility of a particular task.    

   

1  2  3  4  5 

 

Time: Differences in using and treating time.   

 

1  2  3  4  5 

 

Non-verbal communication: Differences in communicating without using words.  

  

1  2  3  4  5 

 

9) The aim of this research is to examine the effect of cultural factors on communications in 

software development teams and investigate how, in turn, this could affect the 

productivity in terms of rework and delay. For example, cultural differences might cause 

miscommunication, which in turn, might cause some conflicts resulting in errors and 

reducing productivity.  

 

What percent of projects in the United State do you think these types of situations occur? 

 

 

10) We are focusing our initial study on the requirements engineering activities of the 

software process.  

 

a)  What are your impressions of how culture plays a role in key requirements 

engineering activities?  

 

b)  Do you believe that other phases of the software life cycle have cultural factors that 

play as important a role as those in Requirements Engineering?  If so, please list them 

along with a brief rationale. 

 

 

11) A more detailed study questionnaire will be used based on the findings of this survey. 

The questionnaire will consist of three parts. The first part will include questions that 

measure each cultural factor (e.g. attitudes, values, etc.). The second part will consist of 

questions that measure communication specifically (using previous validated instruments 

to measure each cultural and communication variable). The third part will have questions 

that relate the communication to the productivity (i.e., rework and delay) in a causal 

manner.   Can you think of any other information or element that would improve on this 

approach?  
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12) The aforementioned questionnaire will be given to participants who have worked in 

multicultural and uni-culture software project teams. They will be asked to provide their 

views based on their previous experiences on software projects. In your opinion, will this 

provide sufficient information to support an initial model to reason from about cultural 

factors in software engineering project teams? If not, please describe an approach that 

could improve on this without introducing considerable expense or time. 

  

13)  While there will be a quantitative analysis, there will also be questions that are more 

subjective. We plan to employ experienced software engineers as participants in the study 

who should be able to answer questions based on their experience. Do you believe that 

this would be sufficient or can you think of a more effective way to gather the 

information for this study?     

 

 

Thank you very much for your time and participation! We are thinking to produce a model 

that helps project managers to reason about their multicultural teams to increase the level of 

communication and reduce conflicts. This ultimately impacts software delivery products on 

time and within budget. 
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Appendix B 

 

Raw Data from the Informal Study 

 

Table B.1: Years of experience and number of projects (Average/Median) 

Participants Experience (Years) No. of Projects 

1 2.5 6 

2 6 6 

3 4 5 

4 4 10 

5 15 20 

6 4 5 

7 8 90 

8 10 20 

9 9 30 

10 5 12 

11 11 22 

12 16 67 

13 16 30 

14 11 50 

15 11 32 

16 5 5 

17 3.5 4 

18 10 15 

Average 8.39 23.83 

Median 8.50 17.50 

 



 302 

Table B.2: Average and Median Cultural Factors for parts A (General) and B (RE) 

      A 

General 

Social 

Organization Attitudes Language 

Thought 

Patterns Roles Time 

Non-verbal 

communication 

        1 3 4 2 3 2 4 3 

2 3 5 5 3 4 5 4 

3 3 4 4 3 5 5 1 

4 3 4 5 3 2 2 3 

5 1 2 3 1 1 1 2 

6 3 2 3 2 3 2 3 

7 4 4 3 3 4 4 2 

8 2 3 4 1 2 2 3 

9 5 3 4 2 5 4 5 

10 3 5 4 4 5 5 2 

11 2 4 4 1 3 5 3 

12 4 4 2 4 3 2 2 

13 3 4 3 2 4 3 2 

14 4 4 5 3 3 3 2 

15 3 4 3 2 2 3 2 

16 3 2 3 4 5 4 3 

17 4 5 3 2 4 5 1 

18 3 4 2 1 2 1 2 

        Average 3.11 3.72 3.44 2.44 3.28 3.33 2.5 

Median 3 4 3 2.5 3 3.5 2 
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B         

RE 

Social 

Organization Attitudes Language  

Thought 

Patterns Roles Time 

Non-verbal 

communication 

        1 3 2 2 2 3 3 3 

2 4 5 5 3 3 4 4 

3 5 5 5 2 2 1 1 

4 3 4 5 4 2 2 4 

5 2 3 4 2 3 2 2 

6 2 3 4 2 2 2 3 

7 4 4 4 4 3 2 3 

8 2 3 5 2 2 3 3 

9 5 3 2 5 5 2 2 

10 3 3 2 3 5 3 2 

11 2 4 4 1 1 4 3 

12 3 4 4 5 2 4 4 

13 3 4 4 3 3 2 3 

14 4 4 5 2 3 5 3 

15 3 3 3 3 2 3 2 

16 4 4 3 4 5 3 3 

17 5 4 3 2 4 5 1 

18 1 2 2 1 1 2 2 

        Average 3.22 3.56 3.67 2.78 2.83 2.89 2.67 

Median 3 4 4 2.5 3 3 3 
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Appendix C 

 

Formal Study (1) – Questionnaire     

 

This survey is designed to help understand the implications of culture in software development 

teams. While software development team compositions have been researched based on tasks, 

personality, and role descriptions, there have been few if any studies or models from which one 

can reason about software development teams based on cultural factors. Hence, this 

questionnaire is designed to glean a depiction of how cultural factors are perceived by the 

software engineering community. This will establish the basis for future research in this area and 

a software team management model that addresses culture issues.  

This survey instrument is designed to explore the effect of cultural factors on software 

requirements engineering as it pertains to software productivity. The main objective of is to 

investigate how individuals from different cultures communicate and work together in software 

development projects. With this information and understanding, the intent is to formulate a 

model from which to reason about key cultural factors (e.g., mitigating risks, reducing rework, 

resolving conflicts, understanding and solving problems). Cultural factors (e.g., attitudes, social 

organization, time, roles, and language) affect the communication, negotiation, and decision-

making process in other disciplines and this questionnaire is designed to explore how they 

influence software development projects.  

More specifically, the research aims to show how cultural aspects might affect the 

communication process in software development projects, which in turn affect the overall 

software project management and productivity in terms of rework and delay. Thus, the intent of 

this research is to produce a model from which software project managers can reason about their 

multicultural teams. Using this model, it is hoped that project managers can increase the level of 

communication and reduce culture related conflicts.  

You are invited to participate in this study providing your knowledge and experiences in 

software development projects. The content of the following questionnaire covers background 

information, experience with software development projects, and opinion. The question types 

include questions with short answers, multiple-choice, partially close-ended questions, and 

closed-ended with ordered response choices, where the participant are asked to circle a number 

between 1 (strongly agree) and 4 (strongly disagree) on each scale.  

 

Questionnaire Form & Consent Information   

 

This questionnaire is prepared for software engineers who have experience in the field of 

software engineering and software development projects working either in multi-cultural teams 

or same-cultural teams or both. It is developed by Mohammad Alkandari – Ph.D. Candidate in 

the Department of Computer Science at Virginia Tech – summer 2010. This questionnaire draws 

upon research into Deresky’s international management communication models [1], Myers-

Briggs type indicator instrument [2, 3], and Corporate Program Evaluation Tool Measurement 

scales and items by James Neill [4]. 
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Your insights and opinions are very important to us. We can learn from your background, 

knowledge, and experience, and in turn, better serve the software engineering community. “No 

promise or guarantee of benefits have been made to encourage you to participate”. We respect 

your privacy and your information will not be shared with others outside this research study. The 

results of this research will be kept anonymous and confidential. No one will have access to the 

data except the investigators. Your name and email will be removed from the information you 

will provide, and you will only be identified by number on data forms during the statistical 

analysis as well as the written research reports. Your participation is voluntary and not paid. You 

are free not to answer any questions that you choose as well as have the right to withdrew from 

this research at any time for any reason. 

 

This questionnaire should take approximately 25 minutes to complete. Thank you for your 

time and effort to contribute to this important research.  

 

Part 1: Background / General Information   

1. Name (optional): _____________________________________________.  

2. Email (optional): _____________________________________________. 

3. Gender 

( ) Male   ( ) Female 

4. Years of Experience in Software Development Projects   

( ) Less than 4 years  

( ) 4 – 8 years  

( ) More than 8 years   

5. Number of Software Projects involved in  

( ) Less than 10 projects   

( ) 10 – 20 projects 

( ) More than 20 projects    

6. What is your current citizenship? Please specify ______________________________. 

7. Which culture do you belong to (e.g., American, Japanese, Italian, etc.)?  

Please specify ______________________________. 

8. Race & Ethnicity  

( ) Hispanics 

( ) Asians 

( ) Black  

( ) White  

( ) Middle Easterners 

( ) Others … Please specify ______________________________. 

9. What is your native language? Please specify ______________________________.  

10. Please list the other languages do you speak? Write? Read? Please specify (e.g., English 

(USA) – Speak/Read/Write, Arabic – Read/Write, Swahili – Read.) 

_______________________________________________________________. 

11. Have you worked in multi-cultural software teams before (teams with members from 

different cultures and belonging to different countries or even same countries)?  

( ) Yes  (     ) No  

12. Have you worked in uni-cultural (teams with members all of the same culture) software 

teams? 
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( ) Yes  ( ) No 

 

Part 2: Self Description  
13. This question consists of four parts and each part has two different lists represented in 

each column. Please note that both lists are equally likely and no one is better than the 

other. Please read both lists carefully and select the one that describes you better in each 

row (even if just a little bit better). Your answers should be based on who you really are 

at your work (when working on software projects), not based on who you wish to be.  

 

I would characterize or describe myself as someone who:  

(   ) Have high energy 

(   ) Talk more than listen 

(   ) Think out loud 

(   ) Act, then think 

(   ) Like to be around people a lot    

(   ) Prefer a public role 

(   ) Can sometimes be easily distracted 

(   ) Prefer to do lots of thing at once       

(   ) Are outgoing & enthusiastic 

(   ) Have quiet energy 

(   ) Listen more than talk    

(   ) Think quietly inside my head  

(   ) Think, then act 

(   ) Feel comfortable being alone 

(   ) Prefer to work “behind-the-scenes” 

(   ) Have good power of concentration 

(   ) Prefer to focus on one thing at a time 

(   ) Are self-contained and reserved 
         
 

(   ) Focus on details & specifics  

(   ) Admire practical solutions  

(   ) Notice details & remember facts 

(   ) Are pragmatic – see what is             

(   ) Live in the here-and-now    

(   ) Trust actual experience       

(   ) Like to use established skills   

(   ) Like step-by-step instructions       

(   ) Work at a steady pace                                          

(   ) Focus on the big picture & possibilities  

(   ) Admire creative ideas 

(   ) Notice anything new or different    

(   ) Are inventive – see what could be 

(   ) Think about future implications 

(   ) Trust their gut instincts 

(   ) Prefer to learn new skills 

(   ) Like to figure things out for themselves 

(   ) Work in bursts of energy 
 

   

(   ) Make decisions objectively 

(   ) Appear cool and reserved 

(   ) Are most convinced by rational 

arguments 

(   ) Are honest & direct 

(   ) Value honesty & fairness 

(   ) Take few things personally 

(   ) Tend to see flaws 

(   ) Are motivated by achievement    

(   ) Argue or debate issues for fun                 

(   ) Decide based on their values & feelings 

(   ) Appear warm & friendly 

(   ) Are most convinced by how they feel 

 

(   ) Are diplomatic and tactful 

(   ) Value harmony & compassion 

(   ) Take many things personally 

(   ) Are quick to compliment others 

(   ) Are motivated by appreciation   

(   ) Avoid arguments and conflicts    
 

    

(   ) Make most decisions pretty easily    

(   ) Are serious & conventional 

(   ) Pay attention to time & are prompt 

(   ) May have difficulty making decisions 

(   ) Are playful & unconventional 

(   ) Are less aware of time & run late  
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(   ) Prefer to finish projects         

(   ) Work first, play later         

(   ) Want things decided   

(   ) See the need for most rules           

(   ) Like to make & stick with plans       

(   ) Find comfort in schedules 

(   ) Prefer to start projects 

(   ) Play first, work later 

(   ) Want to keep your options open 

(   ) Question the need for many rules 

(   ) Like to keep plans flexible 

(   ) Want the freedom to be spontaneous 

 

Part 3: Background and experience in software development projects … For multi-cultural 

software teams & uni-cultural teams.  

 

In software requirements engineering phase, you encounter a number of obstacles while eliciting, 

communicating, and negotiating the requirements on your teams, please circle a number between 

1 (strongly agree) and 4 (strongly disagree) on each scale.  

Note: your answers should be based on your experience working in multicultural teams for part 

A, and your experience working in uni-cultural teams for part B. Please be careful – your 

answers should be based on your experience not based on what you think. 

 

14. People understand me when I am talking   
For part A: please answer based on your experience in multicultural teams.  

For part B: please answer based on your experience in uni-cultural teams.  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

15. I communicate effectively with other people  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

16. I have some difficulties expressing my ideas  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

17. I sometimes have difficulties explaining and translating my idioms  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

18. I sometimes fail to convey/interpret messages to others  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

19. I sometimes miss the meanings of the messages conveyed by others  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

20. I sometimes feel unable to speak what I really mean  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  
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21. I do not waste time in communication  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

22. I have good conversations with other people   

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

23. I communicate well when in a group  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

24. I understand other team members when talking  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

25. I plan and use my time effectively  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

26. I make wise decisions  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

27. I make clear decisions  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

28. Even under pressure, I make good decisions  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

29. I get confused when making decisions  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

30. I mange to use my time well  

A. Multi: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

B. Uni: 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

Part 4: Background and experience in software project teams, focusing on the 

requirements engineering phase. For each Question, Please circle a number between 1 

(strongly agree) and 4 (strongly disagree) on each scale, as well as circle a number between 

1 (Routinely) and 4 (Never) on each scale for the following-on questions. 
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31. Based on my experience in software projects, differences in languages (spoken/written) 

lead to miscommunication in software development teams  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 31 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

32. Based on my experience in software projects, differences in individuals’ attitudes 

(behavior, and communication) lead to miscommunication in software development 

teams  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 32 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

33. Based on my experience in software projects, differences in values, priorities, or 

approach lead to miscommunication in software development teams  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 33 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

34. Based on my experience in software projects, differences in time management (the way 

people regard & use time) lead to miscommunication in software development teams  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 34 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

35. Based on my experience in software projects, differences in roles (perceptions of who 

should make the decisions and who has responsibility for what)  lead to 

miscommunication in software development teams  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 35 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

36. Based on my experience in software projects, miscommunication in RE phase produces 

conflicts which increases the amount of rework  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 36 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

37. Based on my experience in software projects, miscommunication in multi-cultural teams 

increases the amount of errors/defects in the final software products           
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1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 37 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

38. Based on my experience in software projects, miscommunication in multi-cultural 

software teams increases the risk of delivering the final product on time  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 38 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

39. Based on my experience in software projects, miscommunication in multi-cultural 

software teams affect the overall project productivity  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 39 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

40. Based on my experience in software projects, miscommunication in RE phase produces 

conflicts which increases the amount of delays  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 40 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

41. Based on my experience in software projects, miscommunication in multi-cultural 

software teams increases the risk of delivering the final product within budget  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

How often the situation in Question 41occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

 

 

 

Thank you for your participation …  

If you have any comments or questions regarding this questionnaire, please feel free to contact: 

Mohammad Alkandari, Email: mkandari@cs.vt.edu   

 
References:  

 

[1] Deresky, H. (2007). International Management: Managing Across Borders and Cultures. United States of 

America, Addison-Wesley Educational Publishers Inc.   

[2] http://www.personalitytype.com 
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Table C.1: Formal Study (1) Questionnaire – Validation 

 

No. Question  Validation  
1 – 12 Background / General Information    

13 I would characterize or describe myself as someone who:  
 

(   ) Have high energy 

(   ) Talk more than listen 

(   ) Think out loud 

 

(   ) Act, then think 

(   ) Like to be around people 

a lot    

(   ) Prefer a public role 

 

(   ) Can sometimes be easily 

distracted 

(   ) Prefer to do lots of thing 

at once       

(   ) Are outgoing & 

enthusiastic 

(   ) Have quiet energy 

(   ) Listen more than talk    

(   ) Think quietly inside my 

head  

(   ) Think, then act 

(   ) Feel comfortable being 

alone 

(   ) Prefer to work “behind-

the-scenes” 

(   ) Have good power of 

concentration 

(   ) Prefer to focus on one 

thing at a time 

(   ) Are self-contained and 

reserved 

 
(   ) Focus on details & 

specifics  

(   ) Admire practical 

solutions  

(   ) Notice details & 

remember facts 

(   ) Are pragmatic – see what 

is             

(   ) Live in the here-and-now    

 

(   ) Trust actual experience       

(   ) Like to use established 

skills   

(   ) Like step-by-step 

instructions       

(   ) Work at a steady pace                                          

(   ) Focus on the big picture 

& possibilities  

(   ) Admire creative ideas 

 

(   ) Notice anything new or 

different    

(   ) Are inventive – see what 

could be 

(   ) Think about future 

implications 

(   ) Trust their gut instincts 

(   ) Prefer to learn new skills 

 

(   ) Like to figure things out 

for themselves 

(   ) Work in bursts of energy 

 
(   ) Make decisions 

objectively 

(   ) Appear cool and reserved 

(   ) Are most convinced by 

rational arguments 

(   ) Are honest & direct 

 

(   ) Value honesty & fairness 

 

(   ) Take few things 

personally 

(   ) Tend to see flaws 

 

(   ) Are motivated by 

achievement    

(   ) Argue or debate issues for 

fun                 

(   ) Decide based on their 

values & feelings 

(   ) Appear warm & friendly 

(   ) Are most convinced by 

how they feel 

(   ) Are diplomatic and 

tactful 

(   ) Value harmony & 

compassion 

(   ) Take many things 

personally 

(   ) Are quick to compliment 

others 

(   ) Are motivated by 

appreciation   

(   ) Avoid arguments and 

conflicts    

 
(   ) Make most decisions 

pretty easily    

(   ) Are serious & 

(   ) May have difficulty 

making decisions 

(   ) Are playful & 

 

 

 

 

 

 

 

 
Myers-Briggs Type Indicator 

Instrument (MBTI) [2, 3, 4, 5] 
 

& 
 

Alan Peslak [9]  

 

 
Used under fair use guidelines, 

2012.    
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conventional 

(   ) Pay attention to time & 

are prompt 

(   ) Prefer to finish projects         

(   ) Work first, play later         

(   ) Want things decided   

 

(   ) See the need for most 

rules           

(   ) Like to make & stick 

with plans       

(   ) Find comfort in 

schedules 

unconventional 

(   ) Are less aware of time & 

run late  

(   ) Prefer to start projects 

(   ) Play first, work later 

(   ) Want to keep your options 

open 

(   ) Question the need for 

many rules 

(   ) Like to keep plans flexible 

 

(   ) Want the freedom to be 

spontaneous 
 

14 People understand me when I am talking   CPET – Communication  
15 I communicate effectively with other people CPET – Communication 
16 I have some difficulties expressing my ideas  DIMCM – Language & Attitude  
17 I sometimes have difficulties explaining and translating 

my idioms  
DIMCM – Language  

18 I sometimes fail to convey/interpret messages to others DIMCM – Attitude 
19 I sometimes miss the meanings of the messages conveyed 

by others 
DIMCM – Language 

20 I sometimes feel unable to speak what I really mean  DIMCM – Language  
21 I do not waste time in communication  CPET – Time Management  
22 I have good conversations with other people   CPET – Communication 
23 I communicate well when in a group  CPET – Communication 
24 I understand other team members when talking  CPET – Communication (reversed) 
25 I plan and use my time effectively  CPET – Time Management 
26 I make wise decisions  CPET – Decision-Making 
27 I make clear decisions  CPET – Decision-Making 
28 Even under pressure, I make good decisions  CPET – Decision-Making 
29 I get confused when making decisions  CPET – Decision-Making 
30 I mange to use my time well CPET – Time Management 
31 Based on my experience in software projects, differences 

in languages (spoken/written) lead to miscommunication 

in software development teams  

DIMCM – Language 

32 Based on my experience in software projects, differences 

in individuals’ attitudes (behavior, and communication) 

lead to miscommunication in software development teams  

DIMCM – Attitude 

33 Based on my experience in software projects, differences 

in values, priorities, or approach lead to 

miscommunication in software development teams  

DIMCM – Social Organization  

34 Based on my experience in software projects, differences 

in time management (the way people regard & use time) 

lead to miscommunication in software development teams  

DIMCM – Time 
 

35 Based on my experience in software projects, differences 

in roles (perceptions of who should make the decisions 

and who has responsibility for what)  lead to 

miscommunication in software development teams  

DIMCM - Roles 

36 Based on my experience in software projects, 

miscommunication in RE phase produces conflicts which 

increases the amount of rework  
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37 Based on my experience in software projects, 

miscommunication in multi-cultural teams increases the 

amount of errors/defects in the final software products           

 

38 Based on my experience in software projects, 

miscommunication in multi-cultural software teams 

increases the risk of delivering the final product on time  

 

39 Based on my experience in software projects, 

miscommunication in multi-cultural software teams affect 

the overall project productivity  

 

40 Based on my experience in software projects, 

miscommunication in RE phase produces conflicts which 

increases the amount of delays  

 

41 Based on my experience in software projects, 

miscommunication in multi-cultural software teams 

increases the risk of delivering the final product within 

budget  

 

  

DIMCM: Deresky International Management Communication Model, identified by Samovar and Porter, 

and discussed by Harris and Moran, and others [1].   

MBTI: Myers-Briggs Type Indicator [2, 3, 4, 5], See Section 6.2.1.1.   
CPET: Corporate Program Evaluation Tool Measurement scales and items [6, 7, 8], See Section 6.2.1.2.  
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Appendix D 

 

Raw Data from the Formal Study (1)      

 

Table D.1: Gender, years of experience, number of projects, and culture 

No. Gender Years of 

Experience 

No. of 

Projects 

Culture 

1 M > 8 10 to 20 Arabic/Kuwaiti 

2 M 4 to 8 < 10 Arabic/Egyptian 

3 M < 4 < 10 Arabic/Kuwaiti 

4 F 4 to 8 < 10 Arabic/Kuwaiti 

5 M > 8 > 20 Arabic/Kuwaiti 

6 M > 8 < 10 Arabic/Kuwaiti 

7 M > 8 > 20 American 

8 M > 8 > 20 South American 

9 M < 4 10 to 20 Indian (Tamil) 

10 M > 8 > 20 Indian (Tamil) 

11 F 4 to 8 10 to 20 American 

12 F < 4 < 10 Indian 

13 F > 8 10 to 20 American 

14 F < 4 < 10 Indian 

15 M < 4 < 10 Arabic/Syrian 

16 M 4 to 8 10 to 20 Arabic/Kuwaiti 

17 M > 8 10 to 20 American 

18 F < 4 < 10 Indian 

19 F 4 to 8 < 10 Arabic/Egyptian 

20 M < 4 > 20 Arabic/Saudi 

21 M < 4 < 10 American 

22 M < 4 10 to 20 American 

23 M 4 to 8 10 to 20 American 

24 M 4 to 8 10 to 20 American 

25 M > 8 10 to 20 Latin American 

26 F < 4 < 10 Arabic/Egyptian 

27 F < 4 < 10 Indian 

28 M > 8 > 20 Arabic/Egyptian 

29 F < 4 < 10 Indian 

30 M > 8 < 10 American 

31 F 4 to 8 < 10 Arabic/Egyptian 

32 F < 4 < 10 Ukrainian 

33 M > 8 > 20 Arabic/Kuwaiti 

34  4 to 8 10 to 20 American 

35 M 4 to 8 10 to 20 American 

36 M < 4 < 10 American 

37 M < 4 < 10 Swedish & 

Finnish 

38 M 4 to 8 < 10 American 

39 M 4 to 8 10 to 20 American 

40 M 4 to 8 > 20 American 

41 F 4 to 8 10 to 20 American 
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42 F < 4 < 10 American 

43 M 4 to 8 10 to 20 American 

44 M < 4 < 10 American 

45 F 4 to 8 < 10 Brazilian & 

Chinese 

46 M > 8 10 to 20 American 

47 M 4 to 8 < 10 Korean American 

48 M < 4 < 10 Arabic/Kuwaiti 

49 M > 8 > 20 American 

50 M < 4 < 10 African 

51 F > 8 > 20 American 

52 M < 4 10 to 20 American 

53 M < 4 < 10 American 

54 M > 8 > 20 Indian 

55 F < 4 < 10 African American 

56 M > 8 > 20 American 

57 F > 8 10 to 20 American 

58 M > 8 10 to 20 French 

59 M 4 to 8 > 20 American 

60 M  > 20 American 

61 F < 4 < 10 American 

62 M 4 to 8 10 to 20 Asians (Chinese) 

63 F < 4 10 to 20 Indian 

64 M > 8 10 to 20 American 

65 M > 8 > 20 American 

66 M < 4 < 10 American 

67 M < 4 10 to 20 American 

68 M 4 to 8 < 10 American 
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Table D.2: Native language, and other languages 

No. Native Language Other Languages - Speak/Read/Write 

1 Arabic English - S/R/W 

2 Arabic English - S/R/W 

3 Arabic English - S/R/W, and Japanese - S/R/W 

(Intermediate) 

4 Arabic English - S/R/W 

5 Arabic English - S/R/W 

6 Arabic English - S/R/W, and Persian - S/R/W 

7 English Spanish - R/W 

8 Spanish English (USA) - S/R/W, Spanish (South 

America) - S/R/W, Portuguese (Brazil) - 

S/R/W, Italian (Italy) S/R, French (France) 

S/R 

9 Tamil English - S/R/W, Hindi - S 

10 Tamil English - S/R/W 

11 English French 

12 Telugu,Hindi Telugu-S/R/W,Hindi-S/R/W,English-S/R/W 

13 English English - S/R/W 

14 Tamil Tamil - S/R/W, Telugu - S, English - S/R/W, 

Hindi - S/R/W 

15 Arabic English - S/R/W 

16 Arabic English - S/R/W 

17 English  

18 Tamil English (USA) - S/R/W, Tamil - S/R/W, 

Hindi - S/R/W 

19 Arabic English - S/R/W 

20 Arabic English - S/R/W 

21 English  

22 English Spanish - S/R/W 

23 English  

24 English  

25 Spanish English, Italian, Portuguese 

26 Arabic English - S/R/W 

27 Hindi English - S/R/W 

28 Arabic English - S/R/W 

29 Gujarati English (USA)-S/R/W, Gujarati (India) 

S/R/W, Hindi (India) S/R/W 

30 English German - R 

31 Arabic English - S/R/W 

32 Russian English, Ukrainian 

33 Arabic English - S/R/W 

34 English Spanish - S/R/W 

35 English  

36 English  

37 Swedish Finnish, English 

38 English  

39 English Spanish - S/R/W, ASL (sign) 

40 English Spanish - S/R/W 

41 English  

42 English  

43 English  

44 English  
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45 Portuguese English (USA) - S/R/W, Portuguese (Brazil) - 

S/R/W, Chinese - S (basic) 

46 English  

47 Korean/English  

48 Arabic English - S/R/W 

49 English  

50 Kisii (Kenyan) English - S/R/W, Swahili (Kenyan) 

51 English French - S/R/W 

52 English  

53 English Spanish - S 

54 Hindi English - S/R/W 

55 English Swahili, French 

56 English  

57 English  

58 French German - R/W 

59 English  

60 English  

61 English  

62 Chinese English - S/R/W 

63 Telugu English - S/R/W, Hindi 

64 English  

65 English  

66 English  

67 English  

68 English German - R/W 
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Table D.3: Average, median, and mode for questions [14 - 30] 

No. 14 

(A) 

14 

(B) 

15 

(A) 

15 

(B) 

16 

(A) 

16 

(B) 

17 

(A) 

17 

(B) 

18 

(A) 

18 

(B) 

19 

(A) 

19 

(B) 

20 

(A) 

20 

(B) 

21 

(A) 

21 

(B) 

1 2 1 2 1 2 3 2 3 2 3 2 4 3 2 3 2 

2 2  2  3  3  2  2  2  2  

3 2 1 2 1 2 4 2 4 2 1 3 4 4 4 2 2 

4 1 2 1 2 4 3 4 4 4 4 3 2 4 2 4 2 

5 2 1 2 1 3 3 2 3 2 2 2 2 2 2 2 2 

6 3 3 1 2 2 3 2 2 2 2 3 3 2 3 2 3 

7 2 1 2 2 3 4 3 4 2 2 2 2 3 3 2 2 

8 1 1 2 1 2 4 2 4 2 4 2 4 2 4 4 4 

9 2 1 2 2 2 3 1 1 3 3 2 2 3 3 3 3 

10 2 2 2 1 4 4 2 4 3 3 3 3 3 3 1 1 

11 2 2 1 2 3 3 4 4 3 3 2 3 3 3 4 4 

12 2 2 1 1 3 3 3 3 3 3 2 2 3 3 3 3 

13 3 2 3 3 2 2 2 3 3 3 2 2 2 2 2 2 

14 1 1 1 1 3 3 3 3 3 3 3 3 3 3 3 3 

15                 

16 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 

17 2 1 2 2 3 3 3 3 3 3 2 3 3 3 2 2 

18 1 1 1 1 3 3 3 3 3 3 3 3 3 3 3 3 

19 2 1 2 1 3 4 2 4 2 4 2 4 3 4 4 4 

20 2 1 2 1 2 4 1 4 3 4 2 4 1 4 3 3 

21 2 1 2 1 1 3 1 3 2 3 2 3 2 2 3 2 

22 2 2 2 2 3 3 3 3 3 3 2 3 3 3 4 4 

23 2 1 2 1 1 3 1 3 1 3 1 3 2 3 3 2 

24 2 1 2 1 1 3 1 3 1 3 1 3 2 3 3 2 

25 2 2 1 2 4 3 3 3 3 3 3 3 3 3 3 3 

26 2 1 2 2 2 3 2 3 2 2 2 2 2 2 2 2 

27 2 2 2 2 3 4 4 4 3 3 4 4 4 4 3 3 

28 2 2 2 2 3 3 2 3 2 2 2 2 1 2 1 1 

29 2 2 3 3 1 1 1 1 2 2 3 3 1 1 1 1 

30 2 1 2 1 2 3 2 3 2 2 3 3 3 3 2 1 

31  2  1  3  2  3  3  2  3 

32 2 2 2 2 3 3 2 2 3 3 3 3   4 4 

33 3 2 2 2 2 3 2 3 2 3 3 3 3 3 3 3 

34 2 1 2 2 3 3 3 3 3 4 3 4 4 4 2 2 

35 2 2 2 2 3 3 3 3 2 2 3 3 3 3 1 1 

36  2  2  3 2 2  3  3  2  2 

37 2 2 2 2 3 3 2 2 3 3 3 3 3 3 2 2 

38 3 1 2 2 2 3 2 3 1 2 2 3 1 2 2 2 

39 1 1 1 1 3 3 3 3 3 3 2 3 4 4 1 1 

40 3 2 2 2 2 4 2 3 2 3 1 2 3 3 2 2 

41 2 2 2 1 3 3 2 3 1 2 2 2 2 2 3 3 

42 2 2 2 2 3 3 4 4 3 3 3 3 3 3 2 2 

43 2 2 2 2 3 3 3 3 3 3 2 3 3 3 4 2 

44 2 2 3 2 2 2 1 1 1 1 2 2 2 2 3 3 

45  2  2  2  3  2  2  2  4 

46 1 1 2 2 3 3 2 3 3 3 3 3 2 2 3 3 

47 2 2 2 2 2 2 4 4 4 4 2 4 4 4   

48 1 2 1 2 4 3 4 3 3 4 3 3 3 3 4 4 

49 2 2 2 2 3 3 3 3 3 3 2 2 2 2 4 4 

50 2 2 1 1 3 3 3 3 2 3 2 2 3 3 3 3 

51 2 2  2 2 2 2 2 2 2 1 2 2 2 3 3 

52 3 2 2 2 3 2 3 3 2 2 2 3 2 3 4 2 

53 2 1 2 1 3 4 2 4 3 4 2 4 2 4 2 3 

54 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 
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55 2 2 2 2 4 4 3 3 3 3 3 3 3 3 3 3 

56 2 2 2 2 3 3 3 3 3 3 3 2 3 3 2 3 

57 2 2 1 1 3 3 2 3 3 3 3 3 2 3 1 1 

58 2 3 1 2 3 3 2 2 3 3 2 2 3 3 3 3 

59 2 1 2 1 3 4 3 3 3 3 2 3 4 4 3 2 

60 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 

61 2  2  3  2  2  3  3  3  

62 3 1 3 1 2 4 2 4 2 4 2 4 2 4 3 1 

63 2 1 2 1 3 4 2 4 3 4 4 4 3 4 2 1 

64 2 2 2 1 3 3 3 3 3 3 1 2 3 3 2 2 

65 1 1 1 1 3 3 4 4 2 4 2 4 4 4 3 3 

66 2 1 3 2 2 2 2 3 2 2 2 2 2 2 4 4 

67 2 2 2 2 3 3 2 3 3 3 3 3 3 3 2 2 

68 2 2 2 2 3 3 3 3 3 3 3 3 3 3 2 2 

Average 1.98 1.63 1.87 1.65 2.67 3.06 2.46 3.03 2.52 2.89 2.39 2.89 2.70 2.91 2.68 2.52 

Median 2 2 2 2 3 3 2 3 3 3 2 3 3 3 3 2.5 

Mode 2 2 2 2 3 3 2 3 3 3 2 3 3 3 3 2 

 
No. 22 

(A) 

22 

(B) 

23 

(A) 

23 

(B) 

24 

(A) 

24 

(B) 

25 

(A) 

25 

(B) 

26 

(A) 

26 

(B) 

27 

(A) 

27 

(B) 

28 

(A) 

28 

(B) 

29 

(A) 

29 

(B) 

1 2 1 3 2 2 2 3 3 2 2 2 2 3 3 2 2 

2 2  2  2  2  2  2  3  3  

3 2 1 2 1 1 1 1 1 1 1 1 1 2 2 4 4 

4 2 2 1 1 1 1 2 2 2 1 2 1 3 2 3 4 

5 1 1 2 1 2 2 2 2 2 2 2 2 2 2 2 2 

6 2 1 3 3 2 1 2 2 2 2 2 2 4 4 3 3 

7 3 2   2 2 2 3 2 2 2 2 3 3 3 3 

8 1 1 2 1 2 1 1 1 1 1 1 1 1 1 4 4 

9 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 

10 2 1 2 1 1 1 1 2 1 1 1 1 1 1 4 4 

11 1 1 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

12 2  2 2 2 2 2 2 2 2 1 1 2 2 2 2 

13 2 2 3 3 3 3 2 2 2 2 2 2 2 2 3 3 

14 2 2 1 1 1 1 2 2 2 2 2 2 2 2 3 3 

15                 

16 2 2 2 2 2 2 3 3 2 2 2 2 2 2 2 2 

17 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

18 1 1 1 1 1 1 1 1 1 1 2 2 2 2 3 3 

19 2 1 2 1 2 1 2 2 2 2 2 2 2 1 3 3 

20 2 1 2 1 2 1 1 1 1 1 2 1 2 2 3 3 

21 2 2 1 2 3 1 2 2 2 2 2 2 2 2 3 3 

22 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

23 3 1 3 1 3 1 2 2 2 2 2 2 2 2 3 3 

24 3 1 3 1 3 1 2 2 2 2 2 2 2 2 3 3 

25 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

26 2 2 2 2 2 2 2 2 2 2   2 2 3 3 

27 2 2 2 2 1 1 2  2 2 2 2 2 2 3 3 

28 2 2 1 1 1 1 3 3 2 2 1 1 1 1 3 3 

29 2 2 2 2 2  2 2 1 1 1 1 1 1 4 4 

30   2 2 2 2 2 2 2 2 2 2 2 2 3 3 

31  2  2  1  2  2  2  2  4 

32 1 1 2 2 2 2 2 2 1 1 1 1 2 2 3 3 

33 3 3 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

34 2 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 

35 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

36  2  2  2  2  2  2  2  3 

37 2 2 2 2 2 2 2 2 2 2 2 2 2 2  3 
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38 2 2 2 2 2 1 2 2 2 2 2 2 2 2 3 3 

39 2 2 2 2 2 2 2 2 2 2 2 2 1 1 3 3 

40 3 2 3 2 2 2 2  2 2 2 2 2 2 3  

41 1 2 2 2 2 1 1 2 3 3 3 3 3 2 2 2 

42 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

43 2 2 2  4 2 3 2 2 2 2 2 2 2 2 2 

44 3 3 3 3 2 2 2 2 2 2 2 2 2 2 3 3 

45  1  2  2  2  2  2  3  3 

46 2 2 3 3 1 1 3 3 2 2 2 2 2 2 3 3 

47 2 2 2 2 2 2         4 4 

48 1 1 1 2 1 2 2 2 2 2 2 2 2 2 3 3 

49 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

50 1 1 1 1 1 1 1 1 1 1   1 1 3 3 

51 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 

52 2 1 2 2 2 2 3 3 2 1 2 3 2 1 3 2 

53 2 2 2 1 3 1 2 2 2 2 3 2 2 2 2 4 

54 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

55 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

56 2 2 2 2 2 2 2 2 2 2  2 2 2 3 3 

57 1 1 1 1 2 1 2 2 2 2 2 2 2 2 3 3 

58 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

59 1 1 1 1 2 1 2 2 1 1 1 1 1 1 4 4 

60 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

61 2  2  2  2  2  2  2  3  

62 3 4 3 4 2 4 2 1 2 4 3 4 3 4 3 4 

63 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 

64 3 2 3 1 4 2 3 3 3 2 3 2 3 2 2 3 

65 2 1 2 1 2 1 1 1 1 1 1 1 1 1 4 4 

66 2 1 3 3 3 2 2 2 2 2 2 2 2 2 3 3 

67 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

68 2 2 2 2 3 2 2 2 2 2 2 2 2 2 3 3 

Average 1.94 1.68 2.02 1.81 2.00 1.67 1.95 1.98 1.86 1.84 1.92 1.89 2.03 1.97 2.92 3.00 

Median 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

Mode 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 

 
No. 30 

(A) 

30 

(B) 

1 3 3 

2 2  

3 1 1 

4 2 1 

5 2 1 

6 2 2 

7 3 2 

8 1 1 

9 2 2 

10 1 2 

11 2 2 

12 2 2 

13 2 2 

14 2 2 

15   

16 2 2 

17 2 2 

18 1 1 

19 2 2 

20 1 1 
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21 2 2 

22 2 2 

23 2 2 

24 2 2 

25 2 2 

26 2 2 

27 2 2 

28 3 3 

29 1 1 

30 2 2 

31  2 

32 2 2 

33 2 2 

34 2 2 

35 2 2 

36  1 

37 2 2 

38 2 2 

39 3 3 

40 2 2 

41 2 2 

42 2 2 

43 2 2 

44 2 2 

45  3 

46 2 2 

47 2 2 

48 2 2 

49 2 2 

50 2 2 

51 2 2 

52 3 3 

53 2 2 

54 2 2 

55 2 2 

56 2  

57 2 2 

58 2 2 

59 2 2 

60 2 2 

61 2  

62 2 1 

63 1 1 

64 3 2 

65 1 1 

66 2 2 

67 2 2 

68 2 2 

Average 1.97 1.91 

Mode 2 2 

Median 2 2 
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Table D.4: Average, median, and mode for questions [31 – 41] 

No. 31 31* 32 32* 33 33* 34 34* 35 35* 36 36* 37 37* 

1 2 3 2 3 3 3 3 3 3 3 3 3   

2 3 3 2 2 2 2 2 2 3 3 1 1 1 2 

3 2 2 2 3 2 3 1 2 2 3 2 3 3 4 

4 3 3 1 2 2 3 1 1 2 2 1 2 2 2 

5 1 3 1 3 2 3 2 3 2 2 2 3 2 3 

6 2 2 2 2 2 2 2 3 1 1 1 2 2 3 

7 2 2 2 3 2 3 1 2 1 2 2 3 2 3 

8 2 3 2 3 2 3 2 3 2 3 2 3 2 3 

9 2 3 2 2 2 3 2 2 2 2 2 2 2 3 

10 4 4 1 3 2 3 2 3 1 3 1 2 3 3 

11 2 3 2 3 2 2 2 3 2 2 2 3 3 4 

12 1 3 2 2 2 3 3 4 3 4 3 4 2 3 

13 2 3 2 2 2 2 2 2 2 2   2 3 

14 1 3 3 3 2 2 2 3 2 3 4 3 2 2 

15 3 3 2 3 4 4 2 2 4 4 3 4 3 4 

16 2 3 2 3 2 3 2 3 2 3 2 3 2 3 

17 3 4 2 3 2 3 2 3 3 4 2 3 3 4 

18 2 2 2 2 2 2 2 2 2 3 2 2 3  

19 2 3 2 3 2 3 2 2 1 2 2 2 1 1 

20 2 3 3 3 2 2 1 1 2 2 2 2 3 3 

21 2 3 3 3 2 3 2 3 2 2   3 4 

22 3 3 2 3 2 3 2 3 2 2   3 3 

23 1 2 2 3 2 3 2 3 3 4 1 2 2 2 

24 1 2 2 3 2 3 2 3 3 4 1 2 2 2 

25 2 3 2 3 2  2 3 2 3 1 2 1 2 

26 2 3 3 4 3 4 2 3 2 3   2 3 

27 2 3 2 3 3 3 2 3 2 3 2 2 2 3 

28 3 3 1 2 1 2 2 3 2 3 1 1 3 4 

29 2 3 3 4 1 2 1 2 3 4 2 3 1 3 

30 2 3 2 3 2 3 3 4 3 4   2 3 

31   1 3 2 3 1 3 1 3 1 4   

32 3 3 2 3 3 3 3 3 4 3 3 3 3 3 

33 2 2 2 2 2 2 1 2 2 3 2 3 2 2 

34 2 3 1 2 2 3 2 2 1 1 2 3 2 3 

35 2 2 2 3 2 3 2 2 1 2 1 1 2 3 

36 4 4 2 3 3 3 2 3 3 3 2 3  4 

37 4 4 2 3 1 1 2 2 2 2 2 3 2 4 

38 1 2 2 3 3 3 3 4 2 2 2 3 2 3 

39 2 3 2 3 2 3 1 2 2 3 2 3 2 3 

40 2 3 1 2 1 1 2 3 2 3 2 3 2 2 

41  3 2 1 3 3 3 4 2 3 2 3 3 4 

42 2 4 1 3 1 2 2 3 1 4 2 4 2 4 

43 2 3 2 3 2 3 4 4 3 4 1 3 2 3 

44 1 3 2 3 2 2 2 3 2 3 2 3 2 2 

45   1 3 2 3 3 4 2 3 2 2   

46 2 3 2 3 1 2 1 2 1 1 1 1 2 3 

47 4 4 2 3 1 3 2 2 1 2 2 3 4 4 

48 3 3 3 3 4 4 1 2 3 4 2 3 3 4 

49 2 3 2 3 2 3 2 3 2 3 2 3 2 3 

50 2 2 1 2 2 2 3 3 1 1 2 2 3 3 

51 1 2 2 2 3 3 2 3 3 3 2 3 2 3 

52 3 4 3 4 3 4 3 4 3 4 3 4 3 4 

53 2 3 2 3 1 2 3 3 1 1 2 2 2 2 

54 3 3 2 3 2 3 2 3 2 2 2 3 3 3 
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55 3 4 3 4 2 3 2 3 2 3 3 4 3 4 

56 3 3 2 3 2 2 3 3 1 2 2  2 2 

57 3 3 2 2 2 2 2 3 2 2 3 3 4 4 

58 2 3 3 3 2 3 2 3 2 3 2 3 2 3 

59 1 2 1 2 2 3 2 3 1 3 1 2 2 3 

60 2 3 2 3 2 3 3 3 2 2 2 3 2 3 

61 2 3 1 2 1 2 2 2 2 2 2 3 3 3 

62 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

63 4 4 2 3 2 3 4 4 4 4 1 3 2 3 

64 1 1 1 1 1 3 2 3 2 3 1 1 1 1 

65 2 2 2 2 2 2 2 3 2 3 2 2 1 1 

66 2 3 1 2 2 3 2 3 1 2 2 2 3 3 

67 3 3 3 4 3 4 3 3 3 3 2 4 2 3 

68 2 3 2 3 2 3 2 3 3 4 3 4 2 3 

Average 2.22 2.89 1.94 2.74 2.06 2.72 2.10 2.78 2.09 2.74 1.92 2.68 2.27 2.95 

Median 2 3 2 3 2 3 2 3 2 3 2 3 2 3 

Mode 2 3 2 3 2 3 2 3 2 3 2 3 2 3 

 
No. 38 38* 39 39* 40 40* 41 41* 

1 3 3 2 3 3 3 3 3 

2 1 2 1 3 1 3 2 3 

3 4 4 2 4 2 4 3 4 

4 2 2 2 3 2 3 2 2 

5 2 3 2 2 2 3 2 3 

6 1 2 1 2 1 2 1 2 

7 2 3 2 3 2 3 2 3 

8 2 3 2 3 2 3 2 3 

9 2 3 2 2 2 3 2 2 

10 3 3 3 3 1 2 3 3 

11 4 4 4 4 3 4 4 4 

12 2 2 2 2 2 2 2 1 

13 2 3 2 3   2 3 

14 3 2 3 3 3 3 3 3 

15 4 4 3 4 4 4 3 4 

16 2 3 2 3 2 3 2 3 

17 3 4 3 4 2 3 3 4 

18 2 2 2 2 2 2 3  

19 2 1 2 3 1 3 1 2 

20 4 4 1 1 2 2 3 3 

21 3 4 2 3     

22 4 4 3 3     

23 2 2 2 3 2 3 2 3 

24 2 2 2 3 2 3 2 3 

25 1 2 1 2 1 2 1 2 

26 3 4 3 4   3 4 

27 3 3 2 3 2 2 2 2 

28 3 4 4 4 1 1 4 4 

29 2 3 2 3 2 2 2 3 

30 2 3 2 3     

31     1 4   

32 3 3 3 3 3 3 3 3 

33 2 3 2 2 2 3 2 2 

34 2 3 3 3 2  1 3 

35 1 2 1 2 1 1 1 2 

36  4  4 2 3  4 

37 2 4  4   2 4 

38 2 3 2 2 1 3 3 3 
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39 2 3 2 3 2 3 2 3 

40 2 2 2 2 2 3 2 3 

41 2 3 2 3 3 4 2 3 

42 2 4 2 4 1 3 2 4 

43 3 4 2 3 1 3 2 3 

44 2 3 2 2 2 2 2 3 

45     2 3   

46 2 3 2 3 1 1 1 1 

47 4 4 4 4 4 4   

48 3 3 3 3     

49 2 3 2 3 2 3 2 3 

50 4 3 3 3 3 3 3 3 

51 2 3 2 3 2 3 2 3 

52 3 4 3 4 3 4 3 4 

53 2 3 3 3 3 3 3 4 

54 3 3 3 3 3 3 3 3 

55 3 4 3 4 3 3 3 3 

56 2 2 2 2 2 2 2 2 

57 4 4 4 4 3 3 4 4 

58   2 3 2 3 2 3 

59 1 2 1 2 1 2 1 2 

60 3 3 3 4 2 3 2 3 

61 2 3 2 3 1 2   

62 2 2 2 2 2 2 2 2 

63 1 3 2 3 4 4 4 4 

64 1 1 1 1 1 1 1 1 

65 1 1 1 1 1 1 1 1 

66 3 3 2 3 2 3 3 3 

67 2 3 2 3 2 3 2 3 

68 2 3 2 3 2 3 2 3 

Average 2.38 2.95 2.23 2.91 2.02 2.75 2.27 2.90 

Mode 2 3 2 3 2 3 2 3 

Median 2 3 2 3 2 3 2 3 
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Appendix E 

 

Formal Study (2) – Questionnaire     

 
This survey is designed to help understand the implications of culture in software development 

teams. While software development team compositions have been researched based on tasks, 

personality, and role descriptions, there have been few if any studies or models from which one 

can reason about software development teams based on cultural factors. Hence, this 

questionnaire is designed to glean a depiction of how cultural factors are perceived by the 

software engineering community. This will establish the basis for future research in this area and 

a software team management model that addresses culture issues.  

This survey instrument is designed to explore the effect of cultural factors on software 

requirements engineering as it pertains to software productivity. The main objective of is to 

investigate how individuals from different cultures communicate and work together in software 

development projects. With this information and understanding, the intent is to formulate a 

model from which to reason about key cultural factors (e.g., mitigating risks, reducing rework, 

resolving conflicts, understanding and solving problems). Cultural factors (e.g., attitudes, social 

organization, time, roles, and language) affect the communication, negotiation, and decision-

making process in other disciplines and this questionnaire is designed to explore how they 

influence software development projects.  

More specifically, the research aims to show how cultural aspects might affect the 

communication process in software development projects, which in turn affect the overall 

software project management and productivity in terms of rework and delay. Thus, the intent of 

this research is to produce a model from which software project managers can reason about their 

multicultural teams. Using this model, it is hoped that project managers can increase the level of 

communication and reduce culture related conflicts.  

You are invited to participate in this study providing your knowledge and experiences in 

software development projects. The content of the following questionnaire covers background 

information, experience with software development projects, and opinion. The question types 

include questions with short answers, multiple-choice, partially close-ended questions, and 

closed-ended with ordered response choices, where for example, the participant are asked to 

circle a number between 1 (strongly agree) and 4 (strongly disagree) on each scale.  

 

Questionnaire Form & Consent Information   

 

This questionnaire is prepared for software engineers in industry or graduate students in software 

engineering classes, who are working on a particular software development project in a multi-

cultural team or same-cultural team. It is developed by Mohammad Alkandari – Ph.D. Candidate 

in the Department of Computer Science at Virginia Tech – summer 2010. This questionnaire 

draws upon research into Deresky’s international management communication models [1], 

Myers-Briggs type indicator instrument [2, 3], Peslak’s team processes questions [3], and 

Corporate Program Evaluation Tool Measurement scales and items by James Neill [4].   
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Your insights and opinions are very important to us. We can learn from your background, 

knowledge, and experience, and in turn, better serve the software engineering community. For 

graduate students, your responses will absolutely have no effect on your grades. For software 

engineers in industry, your responses will absolutely have no effect on your performance 

evaluations. “No promise or guarantee of benefits have been made to encourage you to 

participate”. We respect your privacy and your information will not be shared with others outside 

this research study. The results of this research will be kept anonymous and confidential. No one 

will have access to the data except the investigators. Your name and email will be removed from 

the information you will provide, and you will only be identified by number on data forms 

during the statistical analysis as well as the written research reports. Your participation is 

voluntary and not paid. You are free not to answer any questions that you choose as well as have 

the right to withdrew from this research at any time for any reason. 

 

This questionnaire should take approximately 25 minutes to complete. Thank you for your 

time and effort to contribute to this important research.  

 

Part 1: Background / General Information   

1. Name (optional): _____________________________________________.  

2. Email (optional): _____________________________________________. 

3. Gender 

( ) Male   ( ) Female 

4. Years of Experience in Software Development Projects   

( ) Less than 4 years  

( ) 4 – 8 years  

( ) More than 8 years   

5. Number of Software Projects involved in  

( ) Less than 10 projects   

( ) 10 – 20 projects 

( ) More than 20 projects    

6. What is your current citizenship? Please specify ______________________________. 

7. Which culture do you belong to (e.g., American, Japanese, Italian, etc.)?  

Please specify ______________________________. 

8. Race & Ethnicity  

( ) Hispanics 

( ) Asians 

( ) Black   

( ) White  

( ) Middle Easterners 

( ) Others … Please specify ______________________________. 

9. What is your native language? Please specify ______________________________.  

10. Please list the other languages do you speak? Write? Read? Please specify (e.g., English 

(USA) – Speak/Read/Write, Arabic – Read/Write, Swahili – Read.) 

_______________________________________________________________. 

11. Are you working in a multi-cultural software teams (teams with members from different 

cultures and belonging to different countries or even same countries)?  

( ) Yes  (     ) No  
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12. Are you working in a uni-cultural (teams with members all of the same culture) software 

teams? 

( ) Yes  ( ) No 

13. What is this project about/project name? (Please describe briefly) __________ 

_______________________________________________________________. 

14. What is the total number of people/team members working on this project?  

_______________________________________________________________. 

 

Part 2: Self Description 
15. This question consists of four parts and each part has two different lists represented in 

each column. Please note that both lists are equally likely and no one is better than the 

other. Please read both lists carefully and select the one that describes you better in each 

row (even if just a little bit better). Your answers should be based on who you really are 

while working on this particular project, not based on who you wish to be.  

 

I would characterize or describe myself as someone who:  

(   ) Have high energy 

(   ) Talk more than listen 

(   ) Think out loud 

(   ) Act, then think 

(   ) Like to be around people a lot    

(   ) Prefer a public role 

(   ) Can sometimes be easily distracted 

(   ) Prefer to do lots of thing at once       

(   ) Are outgoing & enthusiastic 

(   ) Have quiet energy 

(   ) Listen more than talk    

(   ) Think quietly inside my head  

(   ) Think, then act 

(   ) Feel comfortable being alone 

(   ) Prefer to work “behind-the-scenes” 

(   ) Have good power of concentration 

(   ) Prefer to focus on one thing at a time 

(   ) Are self-contained and reserved 
         
 

(   ) Focus on details & specifics  

(   ) Admire practical solutions  

(   ) Notice details & remember facts 

(   ) Are pragmatic – see what is             

(   ) Live in the here-and-now    

(   ) Trust actual experience       

(   ) Like to use established skills   

(   ) Like step-by-step instructions       

(   ) Work at a steady pace                                          

(   ) Focus on the big picture & possibilities  

(   ) Admire creative ideas 

(   ) Notice anything new or different    

(   ) Are inventive – see what could be 

(   ) Think about future implications 

(   ) Trust their gut instincts 

(   ) Prefer to learn new skills 

(   ) Like to figure things out for themselves 

(   ) Work in bursts of energy 
 

 

(   ) Make decisions objectively 

(   ) Appear cool and reserved 

(   ) Are most convinced by rational 

arguments 

(   ) Are honest & direct 

(   ) Value honesty & fairness 

(   ) Take few things personally 

(   ) Tend to see flaws 

(   ) Are motivated by achievement    

(   ) Decide based on their values & feelings 

(   ) Appear warm & friendly 

(   ) Are most convinced by how they feel 

 

(   ) Are diplomatic and tactful 

(   ) Value harmony & compassion 

(   ) Take many things personally 

(   ) Are quick to compliment others 

(   ) Are motivated by appreciation   
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(   ) Argue or debate issues for fun                 (   ) Avoid arguments and conflicts    
 

 

(   ) Make most decisions pretty easily    

(   ) Are serious & conventional 

(   ) Pay attention to time & are prompt 

(   ) Prefer to finish projects         

(   ) Work first, play later         

(   ) Want things decided   

(   ) See the need for most rules           

(   ) Like to make & stick with plans       

(   ) Find comfort in schedules 

(   ) May have difficulty making decisions 

(   ) Are playful & unconventional 

(   ) Are less aware of time & run late  

(   ) Prefer to start projects 

(   ) Play first, work later 

(   ) Want to keep your options open 

(   ) Question the need for many rules 

(   ) Like to keep plans flexible 

(   ) Want the freedom to be spontaneous 

 

Part 3: Background and experience in a particular software development project … For 

multi-cultural software teams & uni-cultural teams.  

 

In software requirements engineering phase, you encounter a number of obstacles while eliciting, 

communicating, and negotiating the requirements on your team, please circle a number between 

1 (strongly agree) and 4 (strongly disagree) on each scale.  

Note: Please be careful – your answers should be based on your experience in this ongoing 

project not based on what you think. 

 

16. People understand me when I am talking  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

17. I communicate effectively with other people  

 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

18. I have some difficulties expressing my ideas  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

19. I sometimes have difficulties explaining and translating my idioms  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

20. I sometimes fail to convey/interpret messages to others  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

21. I sometimes miss the meanings of the messages conveyed by others  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

22. I sometimes feel unable to speak what I really mean  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

23. I do not waste time in communication  

 1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

24. I have good conversations with other people  
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1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

25. I communicate well when in a group  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

26. I understand other team members when talking  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

27. I plan and use my time effectively  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

28. I make wise decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

29. I make clear decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

30. Even under pressure, I make good decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

31. I get confused when making decisions  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

32. I mange to use my time well  

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree  

 

Part 4: Your opinion based on your experience working in this particular software project 

team. Please circle a number between 1 (Excellent) and 5 (poor) on each scale. 

 

33. How do you rate communication in your team with respect to differences in languages 

(spoken/written)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

34. How do you rate communication in your team with respect to differences in attitudes 

(behavior, and communication)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

35. How do you rate communication in your team with respect to differences in values, 

priorities, or approach? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

36. How do you rate communication in your team with respect to differences in time 

management (the way people regard & use time)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 
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37. How do you rate communication in your team with respect to differences in roles 

(perceptions of who should make the decisions and who has responsibility for what)? 

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

38. How do you rate the way in which the group manages and resolve conflicts?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor  

 

39. How do you rate how wisely time is managed and respected in your team?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

40. How do you rate your team’s effort on sharing responsibility?   

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

 

41. How do you rate your team’s effort on making decisions?  

1. Excellent          2. Good          3. Average         4. Fair          5. Poor 

   

  

Part 5: Please circle a number between 1 (strongly agree) and 4 (strongly disagree) on each 

scale, as well as circle a number between 1 (Routinely) and 4 (Never) on each scale for the 

following-on questions. 

 

42. Miscommunication occurred at some level and produced conflicts/errors that led to 

increasing the amount of rework   

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree 

 

How often the situation in Question 42 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

43. Miscommunication occurred at some level and produced conflicts/errors that led to some 

delays in the project   

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree 

 

How often the situation in Question 43 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

44. Miscommunication occurred at some level and produced conflicts/errors that increased 

the risk of delivering the final product on time    

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree 

 

How often the situation in Question 44 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

45. Miscommunication occurred at some level and produced defects/errors in the final 

software product     

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree 
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How often the situation in Question 45 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

46. Miscommunication occurred at some level and produced conflicts/errors that increased 

the risk of delivering the final product within budget    

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree 

 

How often the situation in Question 46 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

47. Miscommunication occurred at some level and produced conflicts/errors that affected the 

overall project productivity     

1 Strongly Agree  2 Agree 3 Disagree 4 Strongly Disagree 

 

How often the situation in Question 47 occurs?   

1 Routinely   2 Often 3 Sometimes  4 Never 

 

 

 

Thank you for your participation …  

 

If you have any comments or questions regarding this questionnaire, please feel free to contact: 

Mohammad Alkandari, Email: mkandari@cs.vt.edu   
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Table E.1: Formal Study (2) Questionnaire – Validation 

 

No. Question  Validation  
1 – 14 Background / General Information    

15 I would characterize or describe myself as someone who:  
 

(   ) Have high energy 

(   ) Talk more than listen 

(   ) Think out loud 

 

(   ) Act, then think 

(   ) Like to be around people 

a lot    

(   ) Prefer a public role 

 

(   ) Can sometimes be easily 

distracted 

(   ) Prefer to do lots of thing 

at once       

(   ) Are outgoing & 

enthusiastic 

(   ) Have quiet energy 

(   ) Listen more than talk    

(   ) Think quietly inside my 

head  

(   ) Think, then act 

(   ) Feel comfortable being 

alone 

(   ) Prefer to work “behind-

the-scenes” 

(   ) Have good power of 

concentration 

(   ) Prefer to focus on one 

thing at a time 

(   ) Are self-contained and 

reserved 

 
(   ) Focus on details & 

specifics  

(   ) Admire practical 

solutions  

(   ) Notice details & 

remember facts 

(   ) Are pragmatic – see what 

is             

(   ) Live in the here-and-now    

 

(   ) Trust actual experience       

(   ) Like to use established 

skills   

(   ) Like step-by-step 

instructions       

(   ) Work at a steady pace                                          

(   ) Focus on the big picture 

& possibilities  

(   ) Admire creative ideas 

 

(   ) Notice anything new or 

different    

(   ) Are inventive – see what 

could be 

(   ) Think about future 

implications 

(   ) Trust their gut instincts 

(   ) Prefer to learn new skills 

 

(   ) Like to figure things out 

for themselves 

(   ) Work in bursts of energy 

 
(   ) Make decisions 

objectively 

(   ) Appear cool and reserved 

(   ) Are most convinced by 

rational arguments 

(   ) Are honest & direct 

 

(   ) Value honesty & fairness 

 

(   ) Take few things 

personally 

(   ) Tend to see flaws 

 

(   ) Are motivated by 

achievement    

(   ) Argue or debate issues for 

fun                 

(   ) Decide based on their 

values & feelings 

(   ) Appear warm & friendly 

(   ) Are most convinced by 

how they feel 

(   ) Are diplomatic and 

tactful 

(   ) Value harmony & 

compassion 

(   ) Take many things 

personally 

(   ) Are quick to compliment 

others 

(   ) Are motivated by 

appreciation   

(   ) Avoid arguments and 

conflicts    

 
(   ) Make most decisions (   ) May have difficulty 

 

 

 

 

 

 

 

 
Myers-Briggs Type Indicator 

Instrument (MBTI) [2, 3, 4, 5] 
 

& 
 

Alan Peslak [9]  

 

 

Used under fair use guidelines, 

2012.    
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pretty easily    

(   ) Are serious & 

conventional 

(   ) Pay attention to time & 

are prompt 

(   ) Prefer to finish projects         

(   ) Work first, play later         

(   ) Want things decided   

 

(   ) See the need for most 

rules           

(   ) Like to make & stick 

with plans       

(   ) Find comfort in 

schedules 

making decisions 

(   ) Are playful & 

unconventional 

(   ) Are less aware of time & 

run late  

(   ) Prefer to start projects 

(   ) Play first, work later 

(   ) Want to keep your options 

open 

(   ) Question the need for 

many rules 

(   ) Like to keep plans flexible 

 

(   ) Want the freedom to be 

spontaneous 
 

16 People understand me when I am talking   CPET – Communication  
17 I communicate effectively with other people CPET – Communication 
18 I have some difficulties expressing my ideas  DIMCM – Language & Attitude  
19 I sometimes have difficulties explaining and translating 

my idioms  
DIMCM – Language  

20 I sometimes fail to convey/interpret messages to others DIMCM – Attitude 
21 I sometimes miss the meanings of the messages conveyed 

by others 
DIMCM – Language 

22 I sometimes feel unable to speak what I really mean  DIMCM – Language  
23 I do not waste time in communication  CPET – Time Management  
24 I have good conversations with other people   CPET – Communication 
25 I communicate well when in a group  CPET – Communication 
26 I understand other team members when talking  CPET – Communication (reversed) 
27 I plan and use my time effectively  CPET – Time Management 
28 I make wise decisions  CPET – Decision-Making 
29 I make clear decisions  CPET – Decision-Making 
30 Even under pressure, I make good decisions  CPET – Decision-Making 
31 I get confused when making decisions  CPET – Decision-Making 
32 I mange to use my time well CPET – Time Management 
33 How do you rate communication in your team with 

respect to differences in languages (spoken/written)? 
DIMCM – Language & PTPQ 

34 How do you rate communication in your team with 

respect to differences in attitudes (behavior, and 

communication)? 

DIMCM – Attitude & PTPQ 

35 How do you rate communication in your team with 

respect to differences in values, priorities, or approach? 
DIMCM – Social Organization & 

PTPQ  
36 How do you rate communication in your team with 

respect to differences in time management (the way 

people regard & use time)? 

DIMCM – Time & PTPQ 
 

37 How do you rate communication in your team with 

respect to differences in roles (perceptions of who should 

make the decisions and who has responsibility for what)? 

DIMCM – Roles & PTPQ 

38 How do you rate the way in which the group manages and 

resolve conflicts? 
PTPQ 

39 How do you rate how wisely time is managed and 

respected in your team?  
PTPQ 
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40 How do you rate your team’s effort on sharing 

responsibility? 
PTPQ 

41 How do you rate your team’s effort on making decisions? PTPQ, but formulated to fit into 

this research  
42 Miscommunication occurred at some level and produced 

conflicts/errors that led to increasing the amount of rework 
 

43 Miscommunication occurred at some level and produced 

conflicts/errors that led to some delays in the project   
 

44 Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the 

final product on time 

 

45 Miscommunication occurred at some level and produced 

defects/errors in the final software product     
 

46 Miscommunication occurred at some level and produced 

conflicts/errors that increased the risk of delivering the 

final product within budget    

 

47 Miscommunication occurred at some level and produced 

conflicts/errors that affected the overall project 

productivity 

 

 

DIMCM: Deresky International Management Communication Model, identified by Samovar and Porter, 

and discussed by Harris and Moran, and others [1].   

MBTI: Myers-Briggs Type Indicator [2, 3, 4, 5], See Section 6.2.1.1.   
CPET: Corporate Program Evaluation Tool Measurement scales and items [6, 7, 8], See Section 6.2.1.2. 

PTPQ: Peslak Team Processes Questions [9].  
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Appendix F 

 

Raw Data from the Formal Study (2A – Industrial Projects)       

 

Table F.1: Gender, years of experience, number of projects, and culture 

No.  Gender 

Years of 

Experience No. of Projects Culture 

1 M > 8 10 to 20 Indian 

2 M > 8 10 to 20 American 

3 M < 4 < 10 Indian 

4 M < 4 < 10 European  

5 F < 4 < 10 African American 

6 M 4 to 8 < 10 Ethiopian/Africa 

7 F < 4 < 10 Singapore 

8 M 4 to 8 10 to 20 American 

9 F < 4 < 10 Indian 

10 M 4 to 8 10 to 20 Bangladeshi 

11 M > 8 10 to 20 Indian 

12 M > 8 > 20 American 

13 F > 8 > 20 American 

14 F 4 to 8 10 to 20 Portuguese 

15 M > 8 < 10 American 

16 M > 8 > 20 American 

17 M 4 to 8 10 to 20 Philippines 

18 M > 8 > 20 American 

19 M > 8 < 10 American 

20 F > 8 10 to 20 American 

21 M > 8 > 20 American 

22 F < 4 < 10 European American 

23 M 4 to 8 10 to 20 Russian 

24 M > 8 > 20 American 

25 M > 8 > 20 American 

26 M 4 to 8 10 to 20 Indian 

27 M > 8 10 to 20 Indian 

28 M 4 to 8 10 to 20 Indian 

29 F > 8 10 to 20 American 

30 M 4 to 8 < 10 American 

31 M < 4 10 to 20 Italian  

32 F < 4 < 10 American 

33 F < 4 < 10 American 

34 F 4 to 8 < 10 Asian 

35 F 4 to 8 < 10 Japanese 

36 M > 8 < 10 Thai 

37 M 4 to 8 < 10 Indian 
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Table F.2: Native language, and other languages 

No.  Native Language Other Languages - Speak/Read/Write 

1 Hindi English - S/R/W 

2 English 

 3 Telugu English - S/R/W, Hindi, Telugu 

4 English Spanish - R/W 

5 English French - S/R/W, Swahili - S/R/W 

6 Amharic English - S/R/W 

7 English Tamil - S/R/W, Mandarin - S 

8 English Spanish - S/R/W 

9 Hindi English - S/R/W 

10 Bangla English - S/R/W 

11 Hindi 

 12 English 

 13 English German - S/R/W, Spanish - Understand 

14 Portuguese English - S/R/W, Spanish - S/R/W, Italian - R 

15 English 

 16 English Spanish - S/R/W 

17 Tagalog English - S/R/W 

18 English 

 19 English German - S/R 

20 English 

 21 English 

 

22 English 

Mandarin - S/R, Norwegian - R, Spanish - 

S/R 

23 Russian Ukranian, English 

24 English French, Spanish 

25 English 

 26 Marathi English, Hindi 

27 Malayalam English - S/R/W, Hindi - S/R/W 

28 Hindi 

English - S/R/W, Punjabi (India) - S, Tamil 

(India) - S 

29 English 

 30 English Spanish - R/W 

31 Spanish English - S/R/W 

32 English 

 33 English French - S/R/W, German - R very little 

34 Mandarin English - S/R/W 

35 Japanese English - S/R/W 

36 Thai English - S/R/W 

37 Telugu English - S/R/W, Hindi 
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Table F.3: Average, median, and mode for questions [16 - 32] 

No. 16 17 18 19 20 21 22 23 24 25 

1 2 2 3 3 3 3 3 2 2 2 

2 3 2 3 3 3 2 3 3 2 2 

3 2 2 3 2 2 3 3 3 2 1 

4 2 2 2 3 3 3 3 4 2 3 

5 2 2 3 3 3 3 3 2 1 1 

6 2 2 2 2 3 3 3 3 2 2 

7 2 2 2 2 3 2 2 3 2 2 

8 1 1 3 3 3 3 3 1 1 1 

9 2 2 3 3 3 2 3 2 2 2 

10 2 2 2 2 2 2 3 2 2 2 

11 2 2 3 3 3 4 3 3 2 2 

12 1 2 2 4 3 3 3 2 1 2 

13 2 2 3 3 2 2 3 3 2 2 

14 2 1 3 2 2 2 2 1 1 2 

15 2 2 3 3 3 3 3 3 2 2 

16 1 1 3 3 3 2 2 3 1 1 

17 2 3 2 3 2 2 2 3 2 2 

18 2 2 2 3 2 2 2 3 2 2 

19 2 2 3 3 2 3 3 1 1 1 

20 2 1 3 4 3 3 3 4 1 1 

21 1 1 4 4 4 4 4 3 2 1 

22 2 2 2 3 2 3 2 4 2 4 

23 3 2 2 2 2 4 2 3 2 2 

24 1 1 3 2 2 2 2 2 2 2 

25 2 2 3 3 3 3 3 3 

 

2 

26 2 2 3 3 3 3 2 3 2 3 

27 1 1 4 2 3 2 3 1 2 2 

28 1 1 4 4 4 4 4 4 1 1 

29 3 3 2 2 3 3 2 4 3 3 

30 2 2 3 3 2 2 3 1 1 2 

31 2 1 3 2 2 2 3 4 1 2 

32 1 2 3 2 2 3 3 2 2 3 

33 2 2 3 3 3 2 3 2 2 2 

34 2 2 2 2 2 2 1 3 3 3 

35 2 2 3 2 2 2 2 2 2 2 

36 2 3 2 2 3 3 2 2 3 2 

37 2 2 3 1 2 3 4 4 2 2 

Average 1.86 1.84 2.76 2.68 2.62 2.68 2.70 2.65 1.81 1.97 

Median 2 2 3 3 3 3 3 3 2 2 

Mode 2 2 3 3 3 3 3 3 2 2 

 
No. 26 27 28 29 30 31 32 

1 2 2 2 2 2 3 2 

2 2 2 2 2 2 3 2 

3 1 2 2 1 3 2 2 

4 3 3 2 2 3 3 3 

5 2 2 2 2 2 3 2 

6 1 2 

 

2 2 3 2 

7 2 2 2 2 2 3 2 

8 1 1 1 1 1 3 1 

9 2 2 2 2 2 3 2 

10 2 2 2 3 2 2 2 

11 2 2 2 2 2 3 2 

12 2 1 2 2 1 3 1 
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13 2 1 2 2 2 3 1 

14 2 1 2 2 2 3 2 

15 2 2 2 2 2 3 2 

16 1 1 2 2 1 3 2 

17 2 2 2 3 2 3 3 

18 2 2 2 2 2 3 2 

19 1 1 2 1 2 3 2 

20 2 2 2 2 2 3 2 

21 2 2 2 2 2 4 2 

22 2 2 2 2 2 3 2 

23 1 2 2 2 2 3 2 

24 2 1 2 2 2 3 1 

25 2 2 2 2 2 3 2 

26 2 2 2 2 2 3 2 

27 2 2 2 3 2 3 2 

28 1 1 1 1 1 1 1 

29 2 2 2 2 3 3 2 

30 2 1 2 2 3 4 2 

31 2 1 2 1 2 3 2 

32 2 3 2 2 1 2 3 

33 2 1 2 2 2 3 2 

34 2 4 2 2 2 3 3 

35 2 2 2 2 3 2 2 

36 2 3 2 2 2 3 2 

37 2 2 3 2 3 3 2 

Average 1.84 1.84 1.97 1.95 2.03 2.89 1.97 

Median 2 2 2 2 2 3 2 

Mode 2 2 2 2 2 3 2 
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Table F.4: Average, median, and mode for questions [33 - 41] 

No. 33 34 35 36 37 38 39 40 41 

1 2 2 2 2 3 3 3 3 3 

2 5 3 5 3 5 3 4 2 3 

3 2 1 1 1 2 3 2 2 2 

4 3 3 4 3 3 2 3 1 3 

5 2 2 2 2 2 2 2 2 2 

6 2 2 2 2 2 2 2 2 2 

7 2 3 3 2 2 2 2 3 2 

8 1  1 3 2 1 3 2 2 

9 2 2 2 3 3 2 3 3 3 

10 2 2 3 2 2 3 2 2 2 

11 2 2 2 3 2 3 3 3 3 

12 2 4 3 3 4 4 2 2 3 

13 2 3 3 3 3 2 2 2 2 

14 2 1 2 1 1 3 2 3 3 

15 4 3 3 4 2 3 4 2 2 

16 2 2 1 2 2 2 3 3 3 

17 2 3 3 4 3 3 4 2 2 

18 2 2 2 2 2 2 3 3 2 

19 2 1 2 3 1 1 1 1 1 

20 1 1 3 2 3 2 2 2 2 

21 3 3 4 2 2 2 2 2 2 

22 3 3 2 2 2 3 2 3 3 

23 3 2 2 3 1 3 3 3 4 

24 1 1 1 2 1 2 2 2 2 

25 2 2 2 2 2 2 2 2 2 

26 2 2 2 2 2 2 2 2 2 

27 2 1 2 2 2 2 1 2 2 

28 1 1 1 1 1 1 2 2 2 

29 2 5 5 4 3 3 2 5 3 

30 2 3 3 4 3 2 2 5 3 

31 2 3 2 2 2 3 2 1 2 

32 2 1 1 3 3 4 3 2 3 

33 4 4 4 4 4 4 4 4 4 

34 2 2 2 3 2 2 2 1 2 

35 2 2 2 2 2 2 3 2 2 

36 2 2 2 2 4 3 2 2 3 

37 2 2 1 1 2 2 2 2 2 

Average 2.19 2.25 2.35 2.46 2.35 2.43 2.43 2.35 2.43 

Mode 2 2 2 2 2 2 2 2 2 

Median 2 2 2 2 2 2 2 2 2 
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Table F.5: Average, median, and mode for questions [42 – 47] 

No. 42 42* 43 43* 44 44* 45 45* 46 46* 47 47* 

1 2 3 2 3 2 3 2 3 3 4 2 3 

2 2 3 2 3 1 2 3 3 2 3 2 3 

3 2 3 2 3 3 4 4 4 3 4 3 4 

4 2 3 2 3 2  2 3 2 3 2 3 

5 2 3 2 3 2 3 2 3 2 3 2 3 

6 3 4 3 4 3 4 2 3 3 4 3 4 

7 3 4 3 4 3 4 3 4 3 4 3 4 

8 3 3 3 3 2 3 2 3 2 3 2 3 

9 2 3 2 3 2 3 2 3 2 3 2 3 

10 2 3 2 3 2 3 2 3 2 3 2 3 

11 2 3 2 3 2 3 2 3 2 3 2 3 

12 1 3 2 3 2 3 3 4 2 3 2 3 

13 2 3 2 3 2 3 3 4 3 4 2 2 

14 2 3 2 3 2 3 2 4 3 4 2 3 

15 2 3 2 3 2 3 2 3 3 4 3 4 

16 2  2 3  3 2 3 2 2 2 2 

17 2 2 2 2 2 2 3 3 2 3 2 3 

18 2 3 2 3 2 3 2 3 2 3 2 3 

19 4 4 4 4 4 4 4 4 4 4 4 4 

20 3 3 3 4 3 4 3 4 3 3 3 3 

21 2 3 2 3 2 3 3 4 3 4 2 3 

22 2 1 2 2 2 2 2 2 2 2 3 2 

23 2 3 2 3 2 3 3 4 2 3 2 3 

24 3 4 4 4 4 4 4  4 4 4 4 

25 2 3 2 3 2 3 2 3 2 3 2 3 

26 3  3  3  3  3  3  

27 4 4 3 3 3 3 3 4 3 4 3 3 

28 1 2 1 2 1 2 1 2 1 2 1 2 

29 1 3 1 3 1 1 1 2 2 2 1 2 

30 2 3 2 3 2 3 2 2 3 4 2 2 

31 2 3 2 3 3 4 2 3 2 3 3 4 

32 2 3 2 3 4 4 2 3 4 4 1 3 

33 1 3 1 3 1 3 1 3 1 3 1 3 

34 2 3 2 3 2 3 2 3 4 4 2 3 

35 3 3 3 3 3 4 3 4 3 3 2 2 

36 2 3 2 3 2 3 2 3 2 3 2 3 

37 4 3           

Average 2.24 3.03 2.22 3.06 2.29 3.09 2.39 3.21 2.53 3.29 2.25 3.00 

Median 2 3 2 3 2 3 2 3 2 3 2 3 

Mode 2 3 2 3 2 3 2 3 2 3 2 3 
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Appendix G 

 

Raw Data from the Formal Study (2B – Graduate Class Projects)       

 

Table G.1: Gender, years of experience, number of projects, and culture 

No.  Gender 

Years of 

Experience 

No. of 

Projects Culture 

1 F 4 to 8 < 10 American 

2 F 4 to 8 < 10 Asians (Indians) 

3 M < 4 < 10 Nepali 

4 M < 4 < 10 American 

5 M < 4 < 10 Thailand 

6 M < 4 < 10 American 

7 M 4 to 8 10 to 20 American 

8 M < 4 < 10 American 

9 M > 8 10 to 20 Kuwaiti 

10 M < 4 < 10 American 

11 M > 8 > 20 Caribbean 

12 M  4 to 8 10 to 20 Asians (Indians) 

13 F < 4 < 10 Asians (Indians) 

14 M < 4 10 to 20 Turkish 

15 M 4 to 8 10 to 20 Danish, European 

16 M 4 to 8 < 10 African 

17 F < 4 < 10 Asians (Indians) 

18 M < 4 < 10 American 

19 M < 4 < 10 Chinese 

20 M < 4 < 10 Asians (Indians) 

21 F 4 to 8 < 10 Chinese 

22 M < 4  < 10 Asians (Indians) 

23 M 4 to 8 < 10 Arabian (Egyptian) 

24 F 4 to 8 < 10 American 

25 M 4 to 8 10 to 20 European 

26 F < 4 < 10 Asians 

27 F < 4 < 10 Haitian 

28 M < 4 < 10 American 

29 M < 4 > 20 American 

30 F 4 to 8 

 

American 

31 M 4 to 8 10 to 20 American 

32 M 4 to 8 10 to 20 American 

33 M < 4 < 10 Asians (Indians) 

34 F 4 to 8 10 to 20 Asians (Indians) 

35 F < 4 < 10 Asians (Indians) 

36 M 4 to 8 > 20 American 

37 M < 4 < 10 American 

38 M < 4 10 to 20 Asians (Indians) 

39 F < 4 10 to 20 Asians (Indians) 

40 M 4 to 8 < 10 Asians (Indians) 
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Table G.2: Native language, and other languages 

No.  Native Language 

Other Languages - 

Speak/Read/Write 

1 English 

 2 Malayalam English - S/R/W, Hindi - S/R/W 

3 Nepali English - S/R/W 

4 English Portuguese - S/R/W, Spanish - R 

5 Thai English - S/R/W 

6 English 

 7 English 

 8 English 

 9 Arabic English - S/R/W 

10 English Spanish - S/R/W (level 4) 

11 English French - R, Spanish - R 

12 Tamil English - S/R/W, French - R/W 

13 Hindi 

English - S/R/W, Sanskrit - R/W, 

Punjabi - S 

14 Turkish English - S/R/W 

15 Danish English - S/R/W, Hebrew - S 

16 French English - S/R/W 

17 Punjabi 

English - S/R/W, Hindi - S/R/W, 

Tamil - S 

18 English 

 19 Chinese English - S/R/W 

20 Telugu English - S/R/W, Hindi - S/R 

21 Chinese English - S/R/W 

22 Konkani English - S/R/W, Hindi - S/R/W 

23 Arabic English - S/R/W 

24 English 

 

25 French 

English - S/R/W, Russian - R/W, 

Spanish - S 

26 Bengali English - S/R/W 

27 French 

 28 English 

 29 English 

 30 English French - S/R/W, Spanish - S 

31 English 

 32 English Spanish - R 

33 Hindi English - S/R/W 

34 Marathi English - S/R/W 

35 Telugu English - S/R/W, Hindi - S/R/W 

36 English Spanish - Little 

37 English 

 38 Tamil English, Telugu, Hindi 

39 Punjabi 

English - S/R/W, Hindi - S/R/W, 

Tamil - S 

40 Tamil English - S/R/W, French - S/R 
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Table G.3: Average, median, and mode for questions [16 - 32] 

No. 16 17 18 19 20 21 22 23 24 25 

1 2 2 2 3 3 3 2 2 2 3 

2 2 1 3 3 3 3 3 3 2 2 

3 2 2 2 2 2 2 2 3 2 2 

4 1 1 3 2 3 2 3 3 2 2 

5 2 3 2 1 2 3 2 4 3 3 

6 2 2 2 4 2 2 2 

 

2 2 

7 1 1 3 4 4 4 4 1 2 2 

8 1 1 4 4 2 2 4 1 1 2 

9 1 1 3 2 2 2 3 2 2 2 

10 1 1 4 3 3 2 2 2 1 2 

11 2 2 3 3 3 2 4 1 2 2 

12 2 2 2 2 1 1 1 3 2 2 

13 2 2 2 2 2 2 2 3 2 2 

14 2 2 3 2 2 3 
 

2 2 2 

15 2 2 3 3 2 2 4 2 1 1 

16 2 2 3 2 3 2 3 2 2 2 

17 2 2 3 3 3 3 3 3 1 1 

18 1 1 3 4 3 4 4 1 2 2 

19 1 2 2 2 3 3 2 3 2 2 

20 2 3 2 2 2 3 2 2 2 1 

21 2 2 3 2 2 2 2 3 2 2 

22 2 2 4 4 4 4 3 2 1 3 

23 2 2 3 3 3 3 3 4 2 2 

24 1 1 4 4 4 3 4 4 1 1 

25 2 2 3 4 3 3 2 2 1 2 

26 2 2 2 2 2 2 2 3 2 2 

27 2 2 2 2 3 3 2 4 2 2 

28 2 2 2 2 2 2 1 3 2 3 

29 1 1 4 4 2 2 3 3 1 1 

30 2 2 3 2 2 3 1 2 3 3 

31 1 2 3 4 3 3 3 1 2 3 

32 2 3 2 2 3 2 2 3 2 3 

33 3 3 3 3 3 3 3 2 3 3 

34 2 2 4 2 3 2 2 3 2 2 

35 2 2 2 2 2 3 2 3 2 3 

36 2 1 3 4 2 2 4 4 2 2 

37 1 1 4 2 2 2 4 2 1 1 

38 2 2 3 3 2 2 2 3 2 2 

39 2 2 2 2 3 3 3 3 2 2 

40 2 2 4 3 3 3 4 2 2 2 

Average 1.75 1.83 2.85 2.73 2.58 2.55 2.67 2.54 1.85 2.08 

Median 2 2 3 2.5 3 2.5 3 3 2 2 

Mode 2 2 3 2 3 2 2 3 2 2 

 
No. 26 27 28 29 30 31 32 

1 2 2 2 2 2 2 3 

2 2 2 2 2 2 3 2 

3 2 2 2 2 2 2 3 

4 2 2 2 2 2 2 3 

5 2 3 3 2 3 3 4 

6 2 2 2 1 2 3 2 

7 2 2 2 2 2 3 1 

8 1 3 2 2 2 3 2 

9 2 2 2 2 2 3 2 
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10 1 3 2 2 2 3 3 

11 2 2 2 2 2 3 2 

12 2 2 2 2 2 2 2 

13 2 3 3 3 3 2 3 

14 2 2 2 1 2 3 2 

15 3 3 2 2 2 3 3 

16 2 3 2 2 3 3 3 

17 2 2 2 2 3 3 2 

18 2 2 2 2 1 4 2 

19 2 2 2 2 2 3 2 

20 1 2 2 2 2 3 2 

21 2 2 2 2 2 3 2 

22 1 2 2 2 3 2 2 

23 2 2 2 2 3 3 2 

24 2 2 2 2 2 3 3 

25 2 2 2 3 2 3 2 

26 3 2 2 2 2 3 2 

27 2 2 2 2 3 3 3 

28 2 3 2 3 3 2 3 

29 1 2 2 2 1 3 2 

30 2 1 1 1 1 3 1 

31 1 4 2 3 1 2 4 

32 2 2 2 2 3 3 1 

33 2 2 2 3 3 2 2 

34 1 2 2 2 2 3 2 

35 2 3 3 3 3 2 2 

36 2 2 1 2 2 4 2 

37 2 1 1 1 1 4 1 

38 2 2 2 2 2 2 2 

39 2 3 2 2 2 2 3 

40 2 2 2 2 2 3 2 

Average 1.88 2.23 2.00 2.05 2.15 2.78 2.28 

Median 2 2 2 2 2 3 2 

Mode 2 2 2 2 2 3 2 
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Table G.4: Average, median, and mode for questions [33 - 41] 

No. 33 34 35 36 37 38 39 40 41 

1 1 1 2 2 2 1 

 

1 1 

2 1 1 2 1 1 1 1 1 1 

3 2 2 2 3 3 2 2 2 2 

4 2 2 2 2 2 2 2 2 2 

5 2 2 2 3 3 4 2 2 2 

6 1 3 3 2 5 5 5 3 5 

7 2 1 1 1 1 1 1 1 1 

8 1 1 1 
 

3 2 3 3 1 

9 2 2 2 2 2 2 2 3 3 

10 1 2 2 3 4 3 3 4 2 

11 2 3 3 3 4 4 4 4 4 

12 2 3 3 3 3 4 3 5 4 

13 1 1 1 1 1 1 1 1 1 

14 2 2 2 1 3 2 1 1 1 

15 3 3 2 3 2 1 2 2 1 

16 2 2 2 3 3 2 3 2 2 

17 2 2 2 2 2 2 2 1 1 

18 1 1 1 1 1 1 3 2 1 

19 3 2 2 2 3 3 4 3 3 

20 2 3 3 4 2 3 2 3 2 

21 3 2 2 3 3 3 3 3 2 

22 1 1 1 2 2 2 2 2 1 

23 2 3 3 3 3 3 4 3 3 

24 1 1 1 1 1 1 1 1 1 

25 1 2 2 2 3 2 3 3 3 

26 3 2 2 2 2 3 2 1 1 

27 3 2 2 2 2 2 2 3 2 

28 1 1 2 4 4 3 3 5 3 

29 2 1 1 1 1 1 1 1 1 

30 1 5 5 5 5 4 5 5 3 

31 1 3 4 3 5 3 4 5 4 

32 2 2 2 3 2 2 2 3 2 

33 4 2 3 3 3 3 3 3 3 

34 2 2 2 2 2 2 

 

2 2 

35 3 3 3 3 4 2 4 4 3 

36 2 1 2 2 2 1 3 3 2 

37 3 3 3 3 4 2 3 3 2 

38 3 2 2 3 2 2 3 2 2 

39 2 2 2 3 3 2 2 1 2 

40 1 1 2 1 1 2 1 2 1 

Average 1.90 2.00 2.15 2.38 2.60 2.28 2.55 2.53 2.08 

Mode 2 2 2 2 2.5 2 2.5 2.5 2 

Median 2 2 2 3 2 2 2 3 1 
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Table G.5: Average, median, and mode for questions [42 – 47] 

No. 42 42* 43 43* 44 44* 45 45* 46 46* 47 47* 

1 3 3 3 4 3 4 3 3 NA NA 3 3 

2 4 4 4 4 4 4 4 4 NA NA 4 4 

3 3 3 3 4 3 4 3 4 NA NA 3 4 

4 2 3 3 3 3 3 3 3 NA NA 3 4 

5 2 3 2 3 3 4 3 4 NA NA 3 4 

6 1 3 3 4 2 3 3 3 NA NA 2 2 

7 4 4 4 4 4 4 4 4 NA NA 4 4 

8 4 4 4 4 2 3 3 4 NA NA 2 3 

9 2 3 2 3 2 3 2 3 NA NA 2 3 

10 2 2 2 3 4 4 1 3 NA NA 2 3 

11 2 3 2 3 2 3 2 3 NA NA 2 3 

12 2 2 2 3 2 3 2 2 NA NA 2 2 

13 3 3 3 4 4 4 4 4 NA NA 4 4 

14 3 3 2 3 3 4 3 4 NA NA 3 4 

15 3 4 4 4 4 4 4 4 NA NA 3 3 

16 4 4 3 4 3 4 4 4 NA NA 3 4 

17 3 4 3 4 3 4 3 4 NA NA 3 4 

18 4 4 4 4 4 4 4 4 NA NA 4 4 

19 2 3 2 3 3 

 

3 

 

NA NA 2 3 

20 3 3 3 3 4 4 3 3 NA NA 3 3 

21 2 4 2 3 3 4 3 4 NA NA 2 3 

22 4 4 2 3 4 4 4 4 NA NA 4 4 

23 2 2 1 2 1 2 1 2 NA NA 2 2 

24 2 3 3 4 3 4 3 4 NA NA 3 4 

25 4 3 3 3 3 3 2 3 NA NA 3 3 

26 2 3 2 2 2 1 2 2 NA NA 2 1 

27 3 3 3 4 3 4 3 4 NA NA 4 4 

28 2 3 2 3 3 4 2 3 NA NA 2 3 

29 3 4 4 4 4 4 4 4 NA NA 4 4 

30 3 3 2 2 2 2 4 4 NA NA 1 1 

31 2 3 2 3 2 3 2 3 NA NA 2 2 

32 3 3 3 3 3 4 3 4 NA NA 2 4 

33 3 3 3 3 3 3 3 3 NA NA 3 3 

34 2 3 3 4 3 4 3 4 NA NA 2 3 

35 2 3 3 3 2 3 3 4 NA NA 2 3 

36 2 3 2 3 4 4 4 4 NA NA 2 3 

37 3 3 2 3 4 4 4 4 NA NA 4 4 

38 2 3 2 2 2 3 2 2 NA NA 2 2 

39 2 3 3 4 3 4 3 4 NA NA 3 4 

40 4 4 3 4 3 4 3 4 NA NA 3 4 

Average 2.70 3.20 2.70 3.33 2.98 3.54 2.98 3.51 NA NA 2.73 3.23 

Median 3 3 3 3 3 4 3 4 NA NA 3 3 

Mode 2 3 3 3 3 4 3 4 NA NA 2 4 
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Appendix H 

 

Substantiation Instrument – Interview      

 
While software development team compositions have been researched based on tasks, 

personality, and role descriptions, there have been few if any studies or models from which one 

can reason about software development teams based on cultural factors. Thus, a model of 

multicultural software projects team management has been developed. Hence, this interview 

instrument is designed to glean an understanding of how the model is perceived by the software 

engineers and managers involved in software projects where team members consist of people 

from different cultures. We would like to understand the implications of culture in software 

development teams. We need to understand if the model helps software project managers better 

monitor their teams with respect to cultural factors that impact software productivity.  

 

Thus, you are invited to participate in this study reflecting on your experience and providing 

your opinions regarding the multicultural software project team management model. The 

questions cover background information, experience with software development projects and 

software teams, and your professional opinions.  

 

Interview Form & Consent Information   

 

The interview is prepared for software engineers who have experience in the field of software 

engineering and software development projects working in multi-cultural teams. It is developed 

by Mohammad Alkandari – Ph.D. Candidate in the Department of Computer Science at Virginia 

Tech.  

 

Your insights and opinions are very important to us. We can learn from your background, 

knowledge, and experience, and in turn, better serve the software engineering community.  

 

You will be asked interview questions and answer a set of discussion questions (total of 16 main 

questions with sub questions), looking for background circumstances or your experiences in 

software development projects. You will provide information that may be used to substantiate 

the model. “No promise or guarantee of benefits have been made to encourage you to 

participate”.   

 

We respect your privacy and your information will not be shared with others outside this 

research study. The results of this research will be kept anonymous and confidential. No one will 

have access to the data except the investigators. Your name will not be associated the 

information you will provide, and you will only be identified by number on data forms during 

the statistical analysis as well as the written research reports.      

 

Again, your participation is voluntary and not paid. You are free not to answer any questions that 

you choose as well as have the right to withdrew from this research at any time for any reason. 
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The interview should take approximately 30 minutes. Thank you for your time and effort 

to contribute to this research.  

First, we would like to start asking some general questions. 

 

1) Time/date and place of interview:____________________________________________ 

2) Interview Facilitator’s Name: _______________________________________________ 

3) Interview Participant’s Name (optional): ______________________________________ 

4) Software experience (years of experience / number of projects):____________________ 

5) Education (Highest Level – e.g., Bachelors, Masters, Doctorate): ___________________ 

Questions about the Multi-Culture Software Project Management Model (MSPTMM): 

 

The rest of this interview addresses your views regarding the multicultural software project 

management model. As shown in Figure 1, The MSPTMM consists of three elements: 1) guide, 

2) assessment instrument, and 3) reviews. Assume that you had this model (instrument) in a 

previous project where you have been working on as a project manager, engineering the 

requirements. The interviewer will briefly outline this model now. Please let him know if you 

have any questions as you proceed through the interview. We want your perspectives. Thanks! 

 

 
Figure H.1: Multicultural Software Project Team Management Model 
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Please list briefly the project(s) that you have been on where there were more than one culture 

involved and where you believe that having a means of reasoning about the culture factors on a 

software project team would be (or have been) helpful. For questions 6-16, please answer them 

for these projects. 

6) What were the specific cultures of the team members for the project(s) you are reflecting 

on? What were the conflicts or difficulties that the team(s) experienced? For each project, 

how much time do you estimate was lost in responding to the situation including the 

rework that might have been necessary to address? 

7) What kinds of miscommunications did the team(s) experience with respect to (attitudes, 

language, social organization, roles, and time)? Please let the interviewer explain each 

factor and then please answer the question?  

8) Was any rework caused by communication originated conflicts resulting from one or 

more culture factors? If yes, please describe the problem(s)? Assume that you had the 

MSPTMM, what would be different in addressing the problem(s) (things that work better, 

things that would cause more problems, things that would need further management, how 

much time that would be saved or lost)?  

9) Did you have any delays caused by communication originated conflicts? If yes, what 

were the problems? Assume that you had the MSPTMM, what would be different in 

addressing that problem (things that work better, things that would cause more problems, 

things that would need further management, how much time that would be saved or lost)?    

10) Now, imagine that you had the MSPTMM for your previous project. How would you 

start that project? Please describe that from reading the project manager manual until you 

end up with completing the RE tasks? Tell me how you would make use of the 

MSPTMM? 

11) Does or would the MSPTMM help you make or improve your decisions regarding 

cultural conflicts?  

(Absolutely Yes, Yes, Maybe, No, Absolutely No) 

12) Do you find MSPTMM useful? If yes, to what degree (very low, low, high very high)? 

Otherwise, explain.  

13) Would you be willing to use the model in your future software projects?  

14) What do you think is missing in the MSPTMM and needs to be addressed?  
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15) What elements can we add to enhance the model? Please explain.  

16) What other ways can we improve the MSPTMM?  

Thank you very much for your time and participation!  

 

 


