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Abstract. Project management practices are critical to improve quality and success 
of the results. One of the main challenges for project professionals is to identify 
the characteristics of each project in order to choose a more suitable set of 
practices and tools that will contribute to greater management performance. In this 
article, a systematic literature review (SLR) was conducted to identify studies 
related to diagnose techniques in the project management. Through this review, 22 
articles were selected. This paper presents a set of diagnostic tools in order to 
assist in solving this challenge. Developing a better understanding on how to apply 
these diagnostic tools, professionals will be able to select management practices 
that are better suited for different types of projects in their organizations. One main 
restriction found across the diagnostic tools identified is that they do not indicate 
how to improve project management performance. From the theory standpoint, 
scholars could compare how project performance is influenced by different 
management practices and their combinations. 
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Introduction 

There are different management approaches in the project management theory, 
including agile and traditional. The traditional or waterfall management approach, is 
based on methods and practices that follow a sequential series of steps, starting with the 
definition of requeriments, defining solutions, developing, testing, and delivering [1].  
The scope of the project is well defined, the problem is clear, the planning approach 
follows a detailed process upfront and is minimally revised during the phases, the 
development is sequencial, driven by task dependencies and critical path, and changes 
are avoided [2],[3],[4],[5],[6].  

There is a lot of criticism from project management practitioners regarding the use 
of traditional approach in more dynamic and innovative project environment. The 
answer was the appearance of new theories focused on innovative projects, involving a 
set of practices, tools and techniques named “agile project management” (APM). 
Innovative projects are characterized by dynamic, fast-changing environments, where 
there are constant changes in requirements, uncertaints caused by unknown risks, due 
to the degree of novelty of the tasks and requirements, causing project conditions never 
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faced by the project team before [7]. The main difference, therefore, could be the 
development of the team’s agility and flexibility, which relies on the tacit knowledge of 
the team members, rather than focusing on creating lots of documentation [2]. It is 
during the execution of the project that critical decisions are made, that will result in 
the project success or failure [8]. 

One potential solution that has been observed in many industry sectors, is the idea 
of combining management practices from different approaches. The main objective is 
to use the “best” part or practices from different approaches to improve performance 
and ultimately have better project results and success. Several authors have dedicated 
effort to explore the combination of practices  and tools in the project environment [9 - 
15].  

The main challenge for practitioners and scholars is to diagnose what is the 
appropriate condition to apply a particular approach or combine them, then what 
practices, techniques and tools are more favorable to use according to a project context 
and characteristics. One potential solution could be the development of diagnostic 
methods.  This paper investigates the diagnostic techniques in the literature and how 
they can support in this problem solution, through a systematic literature review. 

1. Diagnosis in the field of project management 

According to McCulloch and Cronshaw [16] in the organizational improvement 
perspective, the diagnostics development are highly desirable, if not essential for the 
development, change and intervention of informed and effective organizations. 
Diagnoses contribute in the process of improvement, because organizations exist as 
entities that need to be examined before receiving recommendations for actions [17].  

The term "Diagnostic" can be found in several areas of knowledge, as shown in 
Table 1. 
Table 1. The term Diagnostic in different areas of knowledge. 

Knowledge area Goal 
Medical Provides information about the conditions of a patient, orientate patient care through 

the information analyzed and understand the disease mechanism. 
Organizational Analyzes the organizational environment, identify the organization needs and 

involves relevant issues to the company, having tactical, strategic and operational 
consequences.   

Environmental Analyzes the environmental factors of a certain area (country, State, watershed, 
municipality) to analyze and raise the main elements of the physical, biotic and 
socioeconomic environment subject to changes with the implementation of an 
enterprise.          

Social Understand the society reality by identifying and classifying their needs and major 
problems observed. 

 
It can be concluded that a diagnostic refers to the action and the effect of 

diagnosing, i.e., collect data and analyze it to evaluate a particular problem. In the 
project management perspective, diagnostics methods aim to identify characteristics 
and dysfunctions that may affect the project management performance. 
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2. Diagnostic tools in project management 

The term “tool” comes from the Latin and refers to an instrument used in performing 
an activity, a job. In addition to this concept related to physical objects, the term “tool” 
can be related to any procedure which improves and facilitate the ability to perform a 
specific activity, such as Microsoft Project2.Thus, the tools are a mean to facilitate and 
improve the performance of an activity.  

In this paper, a tool is defined according to the Project Management Institute 
(PMI) that describes tool such as: “Something tangible, such as a template or software 
program, used in performing an activity to produce a product or result” [18]. 

Diagnostic tool in project management can be described as something tangible 
used to obtain knowledge about a particular problem, analyzing its characteristics, 
composition, behavior, or nature, in order to evaluate it and assist in solving different 
types of issues. 

Diagnostic tools can be used to identify project characteristics and environment 
context factors in order to choose the more appropriate management approach. 
However, several factors need to be considered in order to identify dysfunctions in 
projects that are in progress and propose solutions to improve project quality.  

An example of a tool to diagnose project characteristics and contextual factors is 
the Diamond Approach proposed by Shenhar and Dvir [5], which is discussed in 
section 4, applied to the project of the World Trade Center (WTC). Through the 
diagnosis, the authors analyzed the particularities of the project and made several 
considerations regarding its management approach. 

3. Research Method 

A well-made, effective literature review provides the researcher a solid theoretical basis 
for the subject and proposed work. Defining a systematic method to search, select and 
analyze the results will contribute to have a more reliable results and overview of the 
current “state of art” regarding a specific research topic or area [19]. 

This study is based on a systematic literature review, which encompasses the 
process of selecting, understanding, analyzing, synthesizing and evaluating a set of 
scientific articles with the purpose of creating a scientific-theoretical basis (State of art) 
on a given topic or subject [19]. 

The SLR framework used in this study has 3 main phases (input, processing and 
output). These phases are organized into15 steps (Figure 1). 

In the first phase the research problem needs to be clearly and accurately defined. 
Then, the researcher defines the SLR goals, which should be aligned with the research 
objectives. Then the primary sources of research are selected (e.g., articles, journals or 
databases) in order to determine the keywords, authors and relevant studies. Next, the 
search strings that will be used in databases are defined. It is important to adjust the 
strings to meet each search engine characteristics and features and ensure that relevant 
studies will be identified. The inclusion criteria of the articles are defined based on the 
research objectives. The qualification criteria are critical to evaluate the relevancy of 
the studies found during the search. The definition of the search method and tools 
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includes the definition of how the search will be performed, how the results will be 
documented, and so on. The last step of the first phase is the definition of the SLR 
schedule to help the researcher control and search progress and results. 

 

 
Figure 1. Model for the systematic literature review development [19] (Translated by the author). 

In the second phase (Figure 2), the first step involves the search for periodicals, in 
order to create a list of the most relevant periodicals to the research, based on the 
primary sources. The search is performed using the previously defined strings. Then 
the results are submitted to multiple filters. The first filter includes reading of the title, 
abstract and keywords, which must be in accordance with those used in search strings. 
The second filter involves reading the introduction and conclusion sections of the 
article. The third filter consists of a complete reading of the text. It is also 
recommended to perform cross-search cycles (based on the reference list of articles 
found in the selected studies in filter 3) to identify relevant studies that were not found 
during the database screening process in the periodicals and other databases. 

 
Figure 2. Iterative procedure of processing phase [19] (adapted and translated by the author). 

The last phase of the SLR is to create citation alerts using keywords in the relevant 
databases and periodicals identified during the SLR in order to keep tracking of newly 
published articles. Articles that were reviewed and selected in the the third filter were 
included in the repository. Finally, the results are synthesized and the research 
questions are refined, hypotheses identified and theoretical models are built to support 
the research development. 
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The searches that support this study were conducted in the databases Web of 
Science® and Google Scholar, in the period between October/15 and November/15. 
The adopted search string is described as follows:  “Diagnostic” or “Diagnosis” or 
“health check” AND “Tool” or “Instrument” or “Test” AND “Project” or "Project 
performance" or "Engineering project management" or "Project assessment" or 
“Project management”. 

The search resulted in 965 articles. During the filtering process, many articles did 
not come through and were excluded from the database. The set of criteria used to 
select articles for this study is as follows: 

� Presents a model, method, tool or proposals for project diagnostics; 

� Describe the development form of diagnostic methods; 

� Involve areas of knowledge related to the project management topic. 

The 965 articles had their titles and keywordsanalyzed based on these criteria. A 
sample of 22 articles were identified and submitted to the reading filters. This resulted 
in 6 articles that were considered aligned with the SLR objectives and were selected for 
a full reading. These articles were read, analyzed, catalogued and stored in a 
bibliography management software. From this analysis, it was performed a cross-
search in order to identify relevant works that were not previously identified using the 
search string. Thus, a total of 16 additional studies were identified, summing up 22 
articles considered relevant to this study. The results of the systematic literature review 
are described in the following section. 

4. Results 

The result of this study consists on the set of diagnostic tools identified in the project 
management literature. Table 2 shows the list of tools found in the SLR process, as 
well as their characteristics and objectives. 

Through the analysis of Boehm and Turner [3] proposal, we can conclude that 
professionals carry out an assessment of what is the best approach to be used in a 
particular project, creating an overall strategy for being implemented, constantly 
monitored and evaluated. However, the work presented by the authors have as focus 
the software development, not involving other areas, influencing on the adopted 
dimensions. The authors do not discuss how to manage the software development 
project, once adopted a combination of approaches. 

In the Wysocki [6] proposal, it is clear that the author focuses the software 
development projects, not incorporating other areas in their work. The tool presented 
by the author does not explain why those dimensions were adopted to differentiate the 
types of project management approaches. Another highlight is that the author does not 
use the term “agile project management” and does not address a combination of 
flexible and disciplined practices. 
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Table 2. Synthesis of existing diagnostic tools in project management. 

Diagnostic Tools Graphical Representation Goal Dimensions Analyzed 

Risk  Approach 
[3]       

 
Figure 3. Risk Approach [3]. 

The authors present a risk-
based approach to 
structuring the projects, 
incorporating agile and 
traditional practices, 
depending on the project 
needs.                

The authors use a classification schema containing five 
dimensions, which includes conditions where agile and traditional 
methods are more likely to be successful:         

People: consists of the different skills required to manage projects; 

Dynamism: consists on the percentage variation of requirements 
per month; 

Culture: analyzes if the organizational culture has well defined 
rules and procedures or provides greater freedom for those 
involved; 

Size: number of people involved in carrying out the project; and 

Citicality: evaluates the critical level of the project, loss due to the 
impact os defects. 

Diamond   
Approach [5]        

 
Figure 4. Diamond Approach [5]. 

The authors address that a 
single management style 
does not fit in all projects, 
claiming that each project 
is unique, therefore, must 
take into account the 
project characteristics in 
order to adapt the 
management form.                 

 

The model deals with the variability of the projects, based on four 
dimensions: 
Novelty: evaluates how new the product is for the market and its 
users. This dimension represents the extent to which customers are 
familiar with this type of product, how to use it, and its benefits. 
Includes three levels: derivative, platform and breakthrough; 
Technology: measures the level of technology used in the project 
and the Organization's knowledge about this technology, 
encompassing four levels: super-high-tech, high-tech, medium-
tech and low-tech; 
Complexity: assesses the complexity of the project, it's defined 
using a hierarchical structure of systems and subsystems. Three 
levels are included in the dimension complexity: assembly, system 
and array; and 
Pace: evaluates the time available for the project development. 
Four levels are part of this dimension: regular, fast/competitive, 
time-critical and blitz.          
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Table 2. (Continuation). 

Diagnostic Tools Graphical Representation Goal Dimensions Analyzed 

Software    
Development 
Project      
Management [6]       

 
Figure 5. Panorama of the SDPM [6]. 

The authors proposed a 
tool towards the integration 
of project management 
with software development 
for professionals in order 
that they learn about the 
best practices to support 
their projects.              

The author presents a schema involving two dimensions to be 
considered: Complexity and Uncertainty.      

 
Through the analysis of these dimensions, five types of approaches 
to software development are presented: linear, incremental, 
iterative, adaptive and extreme. Each of the five types of software 
development approaches can be supported by consistent project 
management approaches.        

Diagnostic 
Framework and 
Health Check 
Tool for Projects  
[20]      

 
Figure 6. Framework for assessing the "health" of the 

projects [20]. 

The authors developed a 
diagnostic tool to assess 
the health of a project 
organization. The tool is 
constituted by an 
integrated view of project 

systems. 
 

The tool involves the following dimensions: 
Processes: encompasses the adoption and implementation of 
structured procedures and processes-oriented guidelines 
throughout the project life cycle; 
Technology: evaluates the information and communication 
technologies (ICT), and the specific technologies to the project; 
Resources: involves the necessary infrastructure for the full 
development of the project, as well as the personnel involved; 
Impact: involves the general results of the project, including the 
initial  project outputs and the wide range of benefits arising from 
the delivery of the project; 
Knowledge: involves data management activities and information 
that enable the effectiveness of the projects, as well as the planning 
and control of these; and 
Culture: relates to the standards of work and behavior patterns, as 
well as the levels of trust and reciprocity, both in relation to the 
benefits and risks of the main project stakeholders. 
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In the Diamond Approach proposed by Shenhar and Dvir [5], each of the 
dimensions, as well as their respective levels, affects how project management should 
be conducted. The authors present a graphical tool to demonstrate the gaps between 
how a project should be managed and how it is currently being managed. They indicate 
four dimensions and their levels, but not explain how, where or even why they choose 
such dimensions to be used in the diagnosis. 

The Kennedy and Philbin [20] tool aims to contribute on the project performance 
through the analysis of its "health." However, the authors do not make clear the 
difference of levels (high, medium and low) presented in the tool and do not explain 
their relationship with the way in which the project is managed. There is a certain 
subjectivism on the routes to be followed after using the proposed tool. 

We conclude that most of them do not explain about the analysis dimensions 
choice, as were developed and how they are different in relation to other criteria. 
Without enough robust constructs to identify the characteristics of the project 
environment and practices, it will not be possible to perform an analysis to identify the 
appropriate set of practices, tools and techniques to meet the project needs. 

Other restriction found through this research, was the tools limitation to indicate 
which actions should be carried out after the diagnostic, which may be a challenge for 
the professionals, given the large number of practices, techniques and tools that can be 
used. 

5. Conclusion 

This article presents a set of diagnostic models in project management theory. The 
result was obtained through a systematic literature review and it shows that there are a 
few diagnostic methods focused on project management, noting a lack of studies 
focused on this theme.  
       The article raised important information about existing forms of diagnosis and the 
relationship of these diagnoses with project management approaches. The present tools 
evaluate the characteristics of a project based on the criteria such as personal, 
dynamism, size, culture, criticality, uncertainty, complexity, novelty, technology, 
resources, process, impact and knowledge. Although many of these criteria reach the 
proposal to carry out an analysis of the project characteristics, most of them do not 
explain why it’s used, how they were developed or even how they are different in 
relation to other criteria, occurring a certain subjectivism. 

The tools do not provide patterns or guidelines to interpret the results as common 
in otherwise organizational diagnosis instruments. Regular instruments in areas as 
cultural organization, organization climate is frequent the association of the diagnosis 
tool with guidelines or recommendations for the non-specialist professional. For 
example, if the result of the diagnosis showed that the project involves a high degree of 
innovation with many uncertainties and geographically distributed teams, the 
instrument could indicate a set of most recommended project management practices. 

As a future study, we recommend the relationship analysis between the results 
from the diagnostic and the existing practices in the project management area, linking 
the best ones for a particular project. The hybrid approach can be involved in this 
process. Then, the next step would be an observation of this study in real cases. 

M.J. Bianchi et al. / Diagnostic Techniques in Project Management756



References 

[1] M. A. Awad, A Comparison between Agile and Traditional Software Development Methodologies. The 
University of Western Australia, v. 1, p. 1–300, 2005. 

[2] B. Boehm, Get ready for agile methods, with care, IEEE Computer Society, Vol. 35, Jan 2002, Issue 1, 
pp. 64-69. 

[3] B. Boehm, R. Turner, Balancing agility and discipline: A guide for the perplexed. Addison-Wesley, 2003. 
[4] D. Decarlo, Extreme Project Management: using leadership, principles, and tools to deliver value in the 

face of volatility. San Francisco, Jossey Bass, 2004. 
[5] A. Shenhar, D. Dvir, Reinventing Project Management: the diamond approach to successful growth and 

innovation, Harvard Business School Press, Boston, 2007. 
[6] R. K. Wysocki, Effective Software Project Management. Wiley Publishing, Inc., 2006. 
[7] D.C. Amaral, et al., Gerenciamento Ágil de Projetos – aplicação em produtos inovadores, Saraiva, São 

Paulo, 2011. 
[8] G. Chin, Agile Project Management: How to Succeed in the Face of Changing Project Requirements, 

2004. 
[9] M. Griffiths, Using Agile Alongside the PMBOK. Retrieved March, p. 1–8, 2004. 
[10] B. Boehm, R. Turner, Management Challenges to implementing agile processes in traditional software 

development organizations. IEEE Software, Vol. 22, 2005, No. 5, p. 30–39. 
[11] D. Karlstrom, P. Runeson, Combining agile methods with stage-gate project management, IEEE 

software, 2005,  No. 3, p. 43-49. 
[12] D. Batra et al., Balancing agile and structured development approaches to successfully manage large 

distributed software projects: A case study from the cruise line industry, Communications of the 
Association for Information Systems, Vol. 27, 2010, No. 1, pp. 379–394. 

[13] J. B. Barlow et al., Overview and Guidance on Agile Development in Large Organizations. 
Communications of the association for information systems, Vol. 29, 2011, pp. 25–44. 

[14] M. Špundak, Mixed Agile/Traditional Project Management Methodology – Reality or Illusion? 
Procedia - Social and Behavioral Sciences, Vol. 119, 2014, pp. 939–948. 

[15] F. B. Silva, Proposta e avaliação de um procedimento de planejamento de tempo combinado ágil e 
tradicional. (Dissertação de Mestrado em Engenharia de Produção) - Escola de Engenharia de São 
Carlos, Universidade de São Paulo, 2015. 

[16] A. N. A. McCulloch, S. F. Cronshaw, Reinstating the Lewinian vision: From force field analysis to 
organization field assessment. Organization Development Journal, Vol. 26(4), 2008, pp. 89-103. 

[17] G. R. Bushe, R. J. Marshak, Revisioning Organization Development: Diagnostic and Dialogic Premises 
and Patterns of Practice. The Journal of Applied Behavioral Science, Vol. 45, 2009, No. 3, pp. 348–368. 

[18] Project management institute – PMI. PMBOK Guide. A Guide to the Project Management Body of 
Knowledge. Pennsylvania: Project Management Institute, 4th ed, 2008. 

[19] E.C. Conforto, D.C. Amaral, S. L. Silva, Roteiro para revisão bibliográfica sistemática : aplicação no 
desenvolvimento de produtos e gerenciamento de projetos. 8° Congresso Brasileiro de Gestão de 
Desenvolviemnto de Produto - CNGDP, n. 1998, p. 1–12, 2011. 

[20] D. Kennedy, S. Philbin, Diagnostic Framework and Health Check Tool for Engineering and 
Technology Projects. Journal of Industrial Engineering and Management, Vol. 44, April 2014, pp. 1–
832. 

 

M.J. Bianchi et al. / Diagnostic Techniques in Project Management 757


