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Component Description 
 
Problem 
Statement 

 
Several research studies show that one of the most important, if not the most 
important, reasons for software products to fail is because the requirements were 
not well understood.  Although many stakeholders are involved in software 
development, two important parties that must agree on and understand the 
requirements are users and developers.  Misunderstandings between these two 
groups lead to requirement errors, which increases the cost and time of the software 
project, jeopardize quality, and create work-life imbalances. 
 
The importance of well understood requirements has long been recognized (Brooks, 
1987).  Several techniques specifically aimed at improving developers' and users' 
understanding of the requirements, such as QFD (Eldin, 2002), Voice of the 
Customer (Griffin & Hauser, 1993), Ethnography (Spillers, 2004), and others have 
been applied for several years.  Even though these techniques have promise, the rate 
of software product failures has not substantially been reduced, hovering around 
66% since the Standish group began tracking failures in 1994 (Walsh, 2003).   
 
What is lacking in techniques such as Voice of the Customer (VOC) is a 
fundamental knowledge of the factors involved in misunderstanding requirements 
between users and developers.  Without this theoretical foundation the efficiency 
and effectiveness of the techniques aimed at improving the understanding of 
requirements is difficult to determine. 
 
The proposed research will identify and evaluate the factors contributing to users 
and developers misunderstanding requirements for new software products. 
 
 

Purpose 
Statement  
 

The purpose of the study is to examine factors that contribute to users and 
developers misunderstanding requirements of software products.  To limit the scope 
of the study, software products are confined to information systems created in-
house by an organization to be used within the organization.  The findings of the 
study will lay a theoretical foundation for future research, allowing for the creation 
of more effective and efficient techniques for understanding requirements.  By 
studying what influences developers and users misunderstanding requirements, 
software project managers can begin seeking ways to minimize these influences, 
therefore minimizing misunderstandings.  The result is expected to ultimately 
enable the creation of software that better solves the intended problem, meets the 
expectations of its users, decreases development costs, and provides better schedule 
control. 
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Research 
Questions 
 

 
Management Question:  Given that misunderstood requirements are largely 
responsible for software development failures, how do we get the requirements 
right and decrease our failure rate? 
  
Research Questions:  (1) What are the factors/variables that influence users and 
developers understanding requirements for software products?  (2) How influential 
are the factors identified in question one?  (3)  How do the factors differ between 
users and developers?  
 
Investigative Questions: (1) 
1. What do users say the factors are that influence misunderstanding 

requirements?  
2. What do developers say the factors are that influence misunderstanding 

requirements?  
3. How do users and developers prioritize the factors that influence understanding 

requirements? 
4. How do the factors identified and prioritized compare between users and 

developers? 
5. What are possible explanations for the differences in the factors between users 

and developers?  
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Level of 
Existing 
Knowledge 
 

Why Understanding Requirements is Important 
The 2002 Standish Chaos report found that 66 percent of IS projects fail, a number 
that has varied little since their original report in 1994 (Walsh, 2003).  Lack of user 
input, misunderstood requirements, and changing requirements were cited as the 
key factors for project failures.  Schmidt, Lyytinen, Keil and Cule (2001) studied 
the risk factors for software project failures, and determined that misunderstanding 
user requirements was among the top three risks identified out of a total of 29 risks.  
A European study to improve the development of quality software found the two 
main factors were "requirements specifications" and "managing customer 
requirements" (Ibanez & Rempp, 1996).  When errors are made in collecting, 
understanding, and verifying requirements for a system, development costs are 
increased.  Typically, such errors account for 25 to 40 percent of the total budget of 
the system while increasing the time required for development by a proportional 
amount.  (Leffingwell & Widrig, 2000). 
 
Misunderstandings Between Users and Developers 
A correct, complete understanding of software requirements is the foundation for 
quality software and reduces the cost of a software development project (Davis, 
1995; Osmundson, Michael, Machniak, & Grossman, 2003). However, 
communication problems between stakeholders, particularly between users and 
developers, make requirements engineering (RE) difficult. Coughlan, Lycett, and 
Macredie (2003) conducted a qualitative study of communication in RE and found 
“that communication issues are at the crux of many problems in RE [and] are 
consistently implicated in many system development project failures” (p. 534). 
Coughlan et al. (2003) suggest that “eliciting requirements involves activities that 
are intensely communicative and increase in significance when one considers the 
‘culture gap’ or basic semantic differences dividing two groups such as users and 
[developers] attempting to engage in meaningful dialogue” (2003, p. 525). 
 
 

Overall 
Research 
Approach 

The nature of the research tends to be theory-building and will be conducted as a 
mixed-methodology in an exploratory manner that begins with a qualitative 
investigation and is followed by a quantitative investigation.  A conceptually 
similar mixed-methodology was used by Havelka, Sutton, and Arnold (1998a), who 
identified factors related to information system quality. 
 
The purpose of the qualitative investigation is to identify factors that influence users 
and developers misunderstanding requirements.  The nominal group technique 
(NGT) will be used with six to eight small groups of six to 12 participants each.  
Pairs of small groups will be formed from users involved in requirement 
specification and developers of the same information system, resulting in three to 
four pairs.  The small groups will be from companies engaged in the development 
of IS for internal use and willing to participate in the research.  Three to four 
companies will be used.  NGT has been applied in previous studies to identify 
factors related to IS (Havelka & Lee, 2002) and its appropriateness for the task has  
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been supported (Havelka, Sutton, & Arnold, 1998b).  NGT will identify the factors 
involved in misunderstanding requirements from the perspective of users and 
developers.  An analysis will be performed to remove duplicates and consolidate 
similar factors, resulting in two distinct lists of factors—one created by users and 
the other created by developers. 
 
A quantitative analysis will be performed to understand the importance users and 
developers place on each of the factors.  Two survey instruments will be created to 
weight and rank the factors.  The first survey will contain the user- generated 
factors and will be completed by the users who participated in the NGT groups.  
The second survey will contain the developer-generated factors and will be 
completed by the developers who participated in the NGT groups.  If the number of 
factors is reasonably small (around 15 or less), Analytical Hierarchy Process (AHP) 
will be used.  If the number of factors is larger, a Likert scale and magnitude 
analysis will be used to determine the importance of each factor.  The results from 
each participant will be aggregated to create the absolute weightings of factors for 
users and developers. 
  
 

Data 
Collection 

The population to be explored includes users who are involved in specifying 
requirements for IS and developers who create information systems.  An 
opportunity sample will be used consisting of three to four companies that meet the 
following criteria: 
 

1. Sufficient size to create NGT groups of users and developers. 
2. Publicly traded company performing in the top 49% of their industry group 

(a measure of success determined by the stock market). 
3. Each company will be from a different industry to obtain a broader 

perspective. 
 
NGT will be used to generate the factors from both user and developer groups.  
NGT is a consensus generating technique often used in small groups of six to 12 
participants.  NGT ensures that each participant has a voice in the group and that all 
participants are equal in their contributions. 
 
The size of the sample is based on the work of Griffin and Hauser (1993) and 
related research, which determined that 20-30 participants can express 90% or more 
of the factors.  Consequently, three to four NGT small groups of users are expected 
to capture at least 90% of the factors users believe contribute to misunderstanding 
requirements.  The same is true for developers, resulting in three to four user-
developer pairs of NGT small groups.  
 
The NGT is expected to involve two hours with each small group.  NGT itself is a 
bias-limiting approach that helps to reduce the influence of the facilitator.  As part 
of the approach, a standard introduction will be used for each group that describes 
the ground rules and the approach.  Also, selecting pairs of small groups from the  
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same company improves validity by implicitly controlling variables that may 
impact differences in factors between users and developers, such as different 
software development methodologies, definitions of quality, and the like. 
 
After collecting the factors from users and developers via NGT, two aggregated 
lists will be created—one for users and the other for developers.  Two web-based 
survey instruments will be used to weight the importance of the factors.  One will 
contain the user factors and users will be asked to complete the survey.  The other 
will contain developer factors and developers will be asked to complete the survey.  
The survey participants will be the same individuals who participated in the NGT 
small groups. 
 
 

Data 
Analysis 

By using exploratory mixed-methodology, the first phase of research will create 
two lists of factors that influence misunderstanding requirements.  The lists will be 
an aggregate of the work produced by three to four pairs of small groups using 
NGT.  To produce the aggregated lists, the definitions of each factor will be 
compared and similarly defined factors will be consolidated. 
 
The second phase of research will result in weighted lists of factors, indicating the 
importance of each factor as perceived by users versus developers.  Each participant 
will individually weight the factors.  AHP or another appropriate technique will be 
used to create a combined weight across all participants. 
 
Differences between users' and developers' perceptions of factors influencing the 
misunderstanding of requirements will be analyzed in five ways: 
 

1. Identifying factors identified by users but omitted by developers. 
2. Identifying factors identified by developers but omitted by users. 
3. Consistency of weightings assigned by users and those by developers using 

Kendall's Coefficient of Concordance (Havelka et al., 1998a). 
4. Consistency in weighting critical factors between users and developers 

using the Wilks' lambda test (Havelka et al., 1998a). 
5. For the critically ranked factors, a thematic analysis will be performed of the 

definitions to identify similarities and differences between users and 
developers. 

 
Tables and bar charts will be used to convey the findings in 1 through 4 above.  
Results of the thematic analysis will be described textually and supported with 
figures highlighting relationships.  
 
 

Drawing 
Conclusions 

Conclusions will be drawn principally from three areas: 
1. The weighted factors that influence misunderstandings of requirements. 
2. The differences in factors and their weightings between users and 
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developers. 

3. The similarities and differences in definitions of critical factors between 
users and developers. 

 
Insights are expected to be gained about why users and developers misunderstand 
requirements.  Limitations of the study are largely due to its exploratory nature and 
include: 
 

1. Relative small sample size that may not be representative of IS development 
in other companies. 

2. Variations in software development processes may impact the factors users 
and developers would identify. 

3. No correlation of factors to successful versus unsuccessful IS projects is 
attempted—factors may differ based on project success. 

4. The study focuses on misunderstandings of requirements between users and 
developers.  Although these are two key groups in the development of 
software, influences of other stakeholders are not controlled for. 

5. No attempt is made to associate misunderstanding of requirements with the 
quality of the software.  Although many studies correlate well understood 
requirements with software quality, minimizing the factors responsible for 
misunderstandings does not directly imply that the quality of software will 
improve and such a correlation would need to be tested. 

6. The factors identified are from an IS domain and may or may not be the 
same factors that would be generated from other domains, such as 
commercial software development or new product development in the 
manufacturing domain. 

 
Follow-on research opportunities are in part driven from the limitations and 
include: 
 

1. Using the NGT approach with other companies to examine the 
completeness of the misunderstanding factors. 

2. Conducting a survey of users and developers drawn from a random sample 
to weight the factors identified in this study to promote the generalization 
of the results. 

3. Examine how the factors vary based on different software development 
methodologies, such as Waterfall, Iterative and Incremental Development, 
and Extreme Programming; or based on the success of the software project 
as viewed differently by developers and users. 

4. Propose methods for minimizing the critical factors that influence 
requirement misunderstandings and assess if the quality of requirements 
and/or the information system improves. 

5. Critically examine one or more popular methods for improving the 
understanding of requirements, such as VOC, in light of the factors 
discovered here. 
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Expected 
Contribution 
to 
Knowledge 
 

 
As exploratory research, the study will lay a foundation for further work that could 
show a correlation with minimizing misunderstandings of requirements and quality 
of software.  By knowing the factors that influence misunderstandings of 
requirements and the different perspectives between users and developers, methods 
could be proposed and tested for improving the understanding of requirements.  
Such improvements are expected to increase the quality of information systems. 
 
 

Expected 
Outcome 

By knowing why requirements are misunderstood we will be are better prepared to 
devise ways to improve users' and developers' understanding of requirements.  
Although many methods have been proposed for this, such as VOC, a theoretical 
knowledge of the factors responsible for misunderstanding is lacking.  With 
knowledge of the factors, enhancements to VOC and other methods, as well as the 
creation of new methods, can lead to more effective and efficient requirement 
engineering processes. An immediate outcome of the study is the ability of software 
project managers to minimize misunderstandings by minimizing the factors that 
influence misunderstandings.  Project managers will be better informed to identify 
factors on their development projects that are jeopardizing the projects success.  
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