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Problem Statement

Software process assessment is an effective tool to understand 
organizations’ process quality and  improvement opportunities

Large portion of the organizations in the IT sector are small and very 
small in their size

For small organizations, pursuing a software process improvement
(SPI) initiative and discovering that its objectives have not been 
achieved is a significant waste of their limited resources 
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Problem Statement - Continued

the comprehensive and rigor assessments provided by well-known 
SPI approaches are considered by many small software 
development firms to be too expensive

The designers of lightweight assessment methods typically claim 
that their assessment methods are successful based on few case 
studies

While the success, reliability and effectiveness of comprehensive 
assessment methods such as CMMI and ISO 15504 compliant SPA 
methods have been studied by different researchers, such studies, 
unfortunately, are not available for lightweight assessment methods
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Research Motivations

There is no independent evaluation of SPA designers’ claims that 
their assessment methods are successful.

There is  no systematic attempt to synthesize and organize the 
available experiences in the literature regarding the design and
implementation of SPA methods.

There is  no research in the evaluation of assessment methods to
date refer to any theoretical justification based on the evaluation 
theory concepts.



6

Research Goal and Objectives

Accordingly, the research goal can be summarized as:

Evaluate the success of lightweight software process 
assessment methods.

To achieve the specified goal, two objectives for this research 
project have been selected:

1. To develop a method to evaluate, from an engineering design viewpoint, 

lightweight SPA methods, referred to as the top-down approach.

2. To develop a method to evaluate, based on success evidences found in 

the literature, lightweight SPA methods, referred to as the bottom-up 

approach.
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Literature Review

1. When discussing the assessment methods, one can recognize two 
main streams in this research field: 

a. Comprehensive or heavyweight assessment methods used mainly by 

large organizations.

b. Tailored or lightweight assessment methods used by “non large 

organizations” including SME and VSE.

2. Heavyweight SPA methods include: SCAMPI of CMMi, ISO 15504 
compliant assessment methods.

3. Lightweight SPA methods include: MARES, RAPID, Micro-
Evaluation, TOPS, FAME, EAP, SPM.
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Literature Review - continued

Reference Disciplines

1. Evaluation theory concepts

2. Engineering design principles

3. Systematic Literature review



9

Research Methodology
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Comparing lightweight SPA methods

To summarize the findings of the literature review related to 
lightweight SPA methods, a comparison method has been designed.

The proposed comparison method includes several characteristics 
from two main comparison method namely Halvorsen’s method and 
Anacleto’s method as well as adding some other characteristics. 
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Comparing lightweight SPA methods - continued

Sample of the comparison 



14

Evaluation Theory Concepts

Evaluation theory components and their relationships
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Evaluation Theory Concepts - continued

Detailed activities for the proposed evaluation process phases 
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Top-down Evaluation Method

“For software engineering to be fully known as a legitimate 
engineering discipline and a recognized profession, consensus on a 
core body of knowledge is imperative” (SWEBOK 2004).

On the other side, from the engineering viewpoint, Vincenti has a 
conformant viewpoint that considers the technology as a body of 
knowledge relatively independent from scientific knowledge. 
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Top-down Evaluation Method - continued

Vincenti proposed a taxonomy of engineering design knowledge and

classified it into six categories
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Top-down Evaluation Method - continued
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Top-down Evaluation Method - continued

Sample of the evaluation method
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Bottom-up Evaluation Method

Systematic Review 
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Bottom-up Evaluation Method - continued

Data Extraction model

1. In the first phase more than 250 publication have been reviewed 
based on their titles and abstracts.

2. In the second phase a total of 29 publication have selected based 
on reading the whole article.

3. 207 success evidences have been collected, filtered down into 38

distinct success evidences grouped into five main classes
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Bottom-up Evaluation Method - continued

Success Evidences resulted from SR and their frequencies 
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Bottom-up Evaluation Method - continued

Frequencies of evidences per class

0

10

20

30

40

50

60

70

Method Supportive Tool Documentation Procedures User

Evidences classes

T
o

ta
l 
n

u
m

b
e

r 
o

f 
e

v
id

e
n

c
e

s



24

Bottom-up Evaluation Method - continued
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Bottom-up Evaluation Method - continued

Sample of the evaluation method
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Research Approach Verification 

� The verification techniques used as the basis for the verification 
process include:

Situating the project: the literature review

Project design

Sampling

Bracketing

Methodology coherence
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Case Studies

Three Case studies have been conducted to evaluate SPA methods

The methods are MARES, Micro-evaluation and S3m

Strengths comparisons between the three SPA methods.
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Case Studies - continued

Comparison of strengths contributions among the three SPA methods
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Research Contributions

Identification of comparison criteria that provide useful and 
informative data suitable for comparison purposes between 
different lightweight SPA methods.

Identification of evidences found necessary to conduct a successful 
assessment method. The success evidences are published as 
success factors, requirements, observations and lessons learned.

Application of Vincenti’s classifications for engineering design to 
the design process of the SPA methods. Implementing Vincenti’s 
classifications enhance the alignment of the SPA methods design 
with engineering design principles.

Development of evaluation methods of the success of lightweight 
SPA methods.
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Conclusion

This research work opens the door to align the design process of
SPA methods with engineering design principles

This research works to build a consensus in the process 
assessment and improvement community on the evidences 
necessary to achieve a successful SPA method implementation. 

The two evaluation methods have been formally developed based 

on evaluation theory concepts.
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Future Work

Improve the proposed evaluation methods: 

� The bottom-up evaluation method can be improved by adding a new 

level of specific evidences. 

� More work is needed to evaluate other lightweight SPA methods.
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Future Work

Work with ISO/IEC WG24 to enhance the content of the proposed 
standard ISO29110-3.

ISO 15504 parts 2 and 3 needs to be modified to include guidelines 
for designing SPA methods - not conducting assessments only.
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Publications

• Evidences supporting the successful design of lightweight 
software process assessment methods: A systematic review,

submitted to ELSEVIER IST: journal INFORMATION & 

SOFTWARE TECHNOLOGY.

• A Framework to Compare Software Process Assessment 
Methods Dedicated to Small and Very Small Organizations, 
the International Conference on the Software Quality - ICSQ'07, 
October 16-17, 2007 in Lakewood (Denver) Co. USA. 

• Very Small Enterprises (VSE) Quality Process Assessment
presented at 3rd International Workshop on Quality of Information 
and Communication Technologies, Cuba, 2007.
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