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ABSTRACT 

 
Since its introduction in 1997, the Unified Modeling Language (UML) has become the de facto standard for object 
oriented systems development. Promoted as a unified approach which incorporates the ‘best practices’ of previous 
software methodologies, UML promises to alleviate many of the ills that have long afflicted the software industry. 
However, there is a severe lack of empirical evidence supporting the claim that UML leads to greater performance 
impacts, and many problems are still associated with its usage (e.g. complexity, inconsistency, difficulty to learn, 
incompleteness).  
 
Task-technology fit theory suggests that for an information technology to impact performance it must first meet the 
needs of the user, i.e. there must be a fit between the task requirements of the user and the functionality of the 
system. This study extends prior task-technology fit research by investigating how individual and task characteristics 
impact UML usage. The methodology and rationale for this study are described as well as implications for further 
research.  
 

PURPOSE OF THE RESEARCH 
 

The Promise of the Unified Modeling Language (UML) 
 
Considered by many to be the most important information technology (IT) innovation of the past decade, Object 
Oriented (OO) technology has profoundly changed the way software systems are designed and developed (Yourdon, 
1996). Some of the touted benefits of object oriented technology are easier modeling, increased code reuse, higher 
system quality, and easier maintenance (Johnson, 2002). Indeed, object oriented technology has often been 
promoted as a silver bullet, capable of solving many of the longstanding ills facing the software industry.  
 
Although object oriented technology has been widely adopted over the past decade, there is little conclusive 
empirical evidence supporting the claim that it is inherently superior to the more traditional structured approach to 
systems development (Johnson, 2002). Part of the difficulty in obtaining reliable results is the inconsistency among 
the various object oriented methodologies studied. By the mid 90s there were dozens of different competing object 
oriented notational systems and methods on the market (Fowler and Scott, 2000). This era, dubbed the method wars 
by some, was a confusing time for software developers and one that seriously impeded the progress of object 
oriented technology.  
 
A collaborative effort by Rational Corp. and other mainstream IT companies led to the development of the Unified 
Modeling Language (UML), which assimilated many features from the other methodologies. UML is a visual 
modeling language, composed of diagrams, notations and textual components to express object oriented system 
designs (Fowler and Scott, 2000). It has evolved over the years into a standard approach to object oriented analysis 
and design, representing the best practices of the software development industry.   
 
UML has been universally accepted as the predominant framework for analysis and design of complex software 
systems. As Kobryn (2002) states, “it is becoming difficult to find a software project with more than 10 developers 
that does not employ UML in some way to specify part of the software architecture” (p.107). UML has been adopted 
by the Object Management Group (OMG) and is currently being proposed as an ISO international standard (Kobryn, 
1999).  UML is now integrated into all of the major texts used in Systems Analysis and Design (SAD) university 
courses (e.g. Kendall and Kendall, 2002) and has been incorporated into many different commercial product 
offerings (e.g. Integrated Development Environments (IDEs) such as Borland’s JBuilder and Oracle’s JDeveloper). 
There are many UML generation tools on the market and a multitude of books on the subject.  
 



Obstacles to UML Usage 
 
Although UML has achieved wide acceptance in the international software development community, there is much 
controversy surrounding its use and critics have come forward to enumerate its shortcomings. Some common 
complaints about UML are that it is too big and too complex, it is semantically imprecise, it is implemented in a 
non-standard manner, it has limited customizability, it has inadequate support for component based development, 
and that it is unable to easily interchange model diagrams (Kobryn, 2002). Much of the existing literature seems to 
support this view, pointing to the pitfalls of UML usage and/or suggestions for enhancements or extensions (Simons 
and Graham, 1999; Wang, 2001; Hitz and Kappel, 1998). Understandably, there is still a shortage of empirical 
evidence to definitively support or dispute these claims, due to UML’s relative immaturity. This is beginning to 
change however, and more researchers are recognizing the need for rigorous scrutiny of the standard and empirical 
research on how it is being used.  
 
Although one of the most important advantages of UML is the supposed simplicity that it provides in modeling 
complex systems, it is the complexity of the modeling language itself which is repeatedly cited as one of the primary 
deficiencies of the specification and the major reason for its ineffective use. Using complexity metrics, Siau and Cao 
(2001) found that UML consists of 3-19 times more object types, 2-17 times more relationship types, and 2-9 times 
more property types than do some of the other object oriented methodologies. Although individual UML diagrams 
were not found to be more complex than those of other methodologies, UML as a whole was found to be between 2-
11 times more complex. The UML notational specification is enormous, including nearly two hundred symbols (i.e. 
57 object types, 53 relationship types, and 72 property types), making it nearly impossible for a novice to grasp all 
of it in a short time.  Complexity has also been identified by other authors as one of the biggest problems facing 
UML users (Wang, 2001; Dori 2001; Siau and Tian, 2002). Without a full understanding of UML’s constructs and 
techniques, the communication process between the analyst and the customer during requirements analysis is prone 
to error.  
 
Incompleteness and lack of consistency are two other problems that have been identified which impact UML’s 
effectiveness. Engels and Groenewegen (2000) contend that because UML was designed as a general-purpose 
modeling language, it is often inadequate to describe domain specific systems, i.e. there are still parts of the 
language that have yet to be formally defined. Henderson-Sellers and Firesmith (1999) support this view, claiming 
that UML lacks adequate support for responsibilities.  Simons and Graham (1999) use the terms adequacy and 
ambiguity to describe a number of UML problems in which important analysis and design concepts are not clearly 
captured or insufficiently specified. Perhaps even more troublesome in Simons and Graham’s taxonomy are those 
problems related to cognitive misdirection, in which the development path promoted by UML actually misleads the 
developer.  Over half of the UML problems identified by these authors fell into this last category. 
 
Much of the UML literature focuses on the use case, which is typically the first artifact produced using UML, and 
which is considered integral to the whole requirements gathering process.  A use case describes how a user interacts 
with a system in order to complete its work processes and provides a mechanism to communicate business 
requirements to system developers.  The Rational Unified Process (Kruchten, 1999) suggests that use cases should 
drive the whole development process and provide input for the specification of classes. One of the few empirical 
studies on users’ perceptions of UML was performed by Cox (2000), who reports the results of a student based 
questionnaire on use-case diagram notation and descriptions. Findings revealed that UML’s notational system 
caused confusion especially regarding use-case relationships. Approximately 50% of the participants in this study 
attempted to avoid use cases altogether.  
 
Much of the emphasis in the UML literature is on the standard itself, with little consideration of the variables that 
relate to the user. As Cooprider and Henderson (1991) state, the design process is a “complex sociopolitical network 
of issues”, which can not be approached with technology alone. Rather than just concentrating on the technology 
itself, it is more beneficial to evaluate the interrelationships between the capabilities of the technology, the tasks 
being performed, and the users of the technology. It is the purpose of the present study to explore such 
characteristics and how they impact UML performance. 
 
  

 
 



THEORETICAL FRAMEWORK 
 

A number of theoretical frameworks have been used to explain information technology utilization and performance. 
One research stream stems from the social psychology literature and stresses behavioral and attitudinal factors. 
Theories of attitude and behavior, such as the Theory of Reasoned Behavior (Fishbein and Ajzen, 1975) and the 
Technology Acceptance Model (Davis, 1989), posit that user attitudes, along with other factors such as social norms 
and habits lead to intentions to utilize information systems, which is believed to lead to increased utilization. This 
approach generally fails to take into account whether utilization is mandatory or voluntary, and whether other 
situational factors such as habit, ignorance, and availability have an impact (Goodhue and Thompson, 1995).  
 
Another approach focuses on the fit between the technology and the task being performed, but ignores behavioral 
factors. The theory of cognitive fit, which emanates from the human information processing and behavioral decision 
theory literature, suggests that, for effective and efficient problem solving to occur, the representation of the problem 
and the tools employed should support the methods and processes required to perform that task (Vessey, 1991).  
 
An alternative framework is provided by task-technology fit (TTF) theory (Goodhue and Thompson, 1995 ; 
Goodhue, 1998), which links performance with the fit between the task being performed and the type of technology 
being utilized. Goodhue and Thompson’s (1995) Technology Performance Chain (TPC) provides a framework that 
provides a more accurate picture of the way in which task requirements, individual abilities, and functionality of the 
technology relate to changes in performance. The concept of task-technology fit provides a means to measure the 
degree to which there is a match between the technology and the individual in performing his/her tasks (Goodhue 
and Thompson, 1995).    
 
Researchers have used the TTF framework to investigate a wide assortment of information technologies, such as 
software maintenance tools (Dishaw and Strong, 1998), Knowledge Management Systems (McCarthy, Aronson, and 
Mazouz, 2001), Data Warehousing (McCarthy, Aronson and Claffey, 2002) and Group Support Systems (Zigurs, 
Buckland, Connolly, and Wilson, 1999). Assuming that we can learn to select technologies that are a better fit 
within the context of the organization, the research in this area has an important implication for managers planning 
enterprise wide IT strategy.   

 
RESEARCH QUESTIONS 
 
This study extends the task-technology fit literature, by examining the factors that affect the use of UML; a 
technology that has not previously been evaluated. The following research questions are posed:  

1. To what extent do organizations benefit from UML use in systems development? 
2. Does UML provide a task-technology fit to individuals who utilize it? 
3. What are the task and individual characteristics that affect UML use? 

 
It is important to understand which factors affect the fit for the use of UML as a systems development tool.  It was 
essential that the theoretical foundation for task-technology fit be examined to determine its appropriateness to apply 
this concept of UML use. Once this foundation was established, the research instrument was developed.  The survey 
research instrument was developed with information collected from the literature review.  The content analysis of 
the survey instrument utilizes constructs that were originally developed by Goodhue and Thompson (1995) and 
subsequently expanded by Goodhue (1998), Dishaw and Strong (1998) and McCarthy, Aronson and Mazouz (2001).  
The target audience for this survey is system developers who utilize UML.  The independent variables to be tested 
as a result of this study are adapted from Goodhue’s (1998) task-technology fit instrument. They include:  (1)right 
data , (2) accuracy , (3) compatibility , (4) flexibility , (5) understandability , (6) level of detail , (7) training, and (8) 
ambiguity .  

  
The survey questions were modified to reflect that the technology in question is UML and not information systems 
in general. In order to obtain the broadest possible representative sample of UML users, two methods of data 
collection are possible; paper-based and Web-based. Web-based surveys have become very popular in recent years 
and have been validated in a number of studies as described by Schonlau, Fricker and Elliot (2002). Survey 
respondents will be asked to complete the Web-based survey; the paper based version will be available upon 
request.  The questions and response set for both versions will be identical.  Survey respondents will be requested by 
contacting managers of IT departments that utilize UML.  In addition, we will contact UML users by identifying 



them from UML vendors, UML newsgroups and UML industry conferences.  Survey respondents will be 
international.  Participants have been identified from the following countries: Brazil, England, Scotland, Italy, 
Germany, Russia, Netherlands, India, France, Switzerland, Pakistan, Australia, Portugal, the United States and 
Canada.  

 
 

Figure 1 – The UML Task-Technology Fit Model 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In addition to the TTF survey questions, a number of other demographic questions aimed at gathering additional 
task, project and organizational characteristics, have been added to the survey.  Results from this portion of the 
survey will be analyzed using factor analysis and regression techniques.  Confirmatory factor analysis, which has 
proven effective in other measures of task-technology fit, will be utilized.  This allows only those items that fit the 
scale of the model (Figure 1) to be selected, yielding more reliable results.  We anticipate presenting some results in 
June. 

 
Implications for Future Research  
 
The continuing controversy surrounding the Unified Modeling Language (UML) is of critical importance and one 
that warrants further empirical investigation. While organizations spend enormous sums of money annually on new 
technologies such as UML, the desired productivity gains often go unrealized.  From this study, we will determine 
which of the individual and task characteristics are most important to providing a task-technology fit with UML. 
Demographic data collected will provide additional insight into the factors that influence successful utilization of the 
UML standard by users spanning the globe.  We intend to investigate any significant differences in the factors that 
affect UML cross-culturally.  This type of data will ultimately be useful in determining how and when UML should 
be integrated into a particular organization’s systems development culture. 
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