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Abstract. Today practitioners have a myriad of methods from which to choose 
for the development of software applications. However they lack empirical data 
that characterize these methods in terms of usefulness, ease of use or 
compatibility, all of them relevant variables to assess the developer's intention 
to use them. In this context, we propose to compare three methods, each 
following a different paradigm (Model-Driven, Model-Based and the 
traditional, code-centric, respectively) with respect to its intention to use by 
junior software developers while developing the business layer of a Web 2.0 
application. To do that, we have conducted an experiment with graduate 
students of the University of Alicante. The application developed was a Social 
Network, which was organized in three different modules. Subjects were asked 
to use a different method for each one of the three modules, and then answer a 
questionnaire that gathered their perceptions during its use. The results show 
that the method that followed the Model-Driven development paradigm is 
regarded as the most useful, although it is also regarded as the more difficult to 
use. They also show that junior software developers feel comfortable with the 
use of models, and are likely to use them if accompanied by a model-driven 
development environment.  
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1 Context of the proposal 

It is a well-known fact the Software Engineering (SE) community advocates the use 
of models in order to improve software development practices. However, up to now, 
the quality and quantity of the empirical analyses that demonstrate the true impact of 
these modeling techniques over the final developer’s satisfaction are still very low. 
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In this sense, Fowler [1] describes three different modes in which modeling 
languages (and UML in particular) can be used: sketch, blueprint and programming 
language. Starting with code-centric approaches (e.g. Scrum, XP, etc.), they usually 
promote the use of, at most, whiteboard sketching that permits to communicate the 
main ideas among different team members in a quick way. Also, the implementation 
is usually tackled manually. When the Model-Based paradigm is followed, its model 
discipline generates a blueprint, usually with the help of a UML tool. These UML 
tools usually only permit to obtain a partial implementation (usually plain classes with 
attributes and empty methods). Finally, the Model-Driven paradigm typically relies 
on fully-fledged models that are usually supported by a Domain-Specific Language 
(DSL). This paradigm requires modeling to be carried out by means of a Model-
Driven CASE tool that permits to generate, either partially (semiautomatic) or in full 
(automatic), the final implementation. Moreover, there is the underlying assumption 
that using development methods that rely on models and tools with code generation 
capabilities improves the overall experience of the developer for when he/she is 
developing applications.  

However, we agree with [3] that the low level of adoption of MDD approaches 
may be partly due to the fact that method assessment efforts still revolve mostly 
around method technological features (such as separation of concerns, the availability 
of tools or artifact traceability, to name just a few) while paying little attention to the 
developers’ attitudes and perceptions of the method. It is therefore of paramount 
importance to the discipline to go into greater depth in the study of such perceptions 
and the variables that actually impact them (beyond the primary characteristics of the 
method). To advance on this path, in this paper we present an empirical study that 
studies the variables that may impact the actual use of methods (code-centric, MBD 
and MDD). In contrast to other studies, the intra-subject design used in this study 
favors the detection of perceived advantages-disadvantages of each approach with 
respect to the others.  

Another important contribution of this work is that proposes a tailored theoretical 
method adoption model that can be used as a starting point to study the adoption 
possibilities of existing or new development methods, based as it is on well-known 
evidence from different fields. Such a theoretical framework points to perceived ease 
of use, perceived usefulness, compatibility as being the main variables that influence 
the intention to adopt a given method. 

2 Description of the experiment 

During the months of January and February of 2011, a controlled quasi-experiment 
following the GQM template was conducted at the University of Alicante. The goal of 
this experiment was to evaluate the perceive usefulness, ease of use and compatibility 
of three methods after subjects develop the business layer of a Social Network using 
three different approaches: code-centric (based on C# and the .NET framework), 
MBD (based on UML and supported by the Rational Software Modeler tool) and 
MDD (based on the OOH4RIA approach [2] and supported by the OIDE tool).  
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The subjects were 26 students of the Master in Web Software Development at the 
University of Alicante that had received training in all three methods. 

This study was designed taking into account the common belief that the use of 
models improves the developers’ perceived usefulness of the method, although it 
somehow made the development process more difficult. Contrary to our assumptions 
and the related work, using models in the context of an MBD environment is regarded 
as useless and difficult, even if the subjects did not show a great degree of 
incompatibility with the approach. On the contrary, the MDD method was regarded as 
the least compatible with developers’ current practices, but the most useful in the long 
run. The fact that four out of five teams chose to continue using the MDD method 
suggests that usefulness seems to have a much greater impact on intention to use a 
method than compatibility, at least among junior developers. 
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