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Abstract 

This paper investigates research opportunities in an agile software development process according to 

constructivist performance evaluation lenses, based on a portfolio of 24 scientific articles relevant to 

the topic. The instrument used to carry out the systemic analysis was the Proknow-C method 

(Knowledge Development Process - Constructivist). It was observed in the portfolio that the 

performance evaluation to measure agility in the context of software development has focused 

practically on critical success factors and on inflexible models that rank in maturity levels, but without 

clearly evaluating how much agility is employed. This study addresses relevant research opportunities 

that seek to identify criteria and to build performance scales for measuring agility based on the values 

and preferences of the decision makers, who wish to implement the agile philosophy, aligned with the 

specific strategic of the decision makers objectives and using their singular resources, competences 

and own organizational culture in order to improve their software development process. 

 

Keywords: Performance evaluation. Agile software development. Decision aiding. Agility. Proknow-

C. 

 

Resumo 

Este artigo investiga oportunidades de pesquisa em um processo ágil de desenvolvimento de software 

sob óticas construtivistas de avaliação de desempenho, com base em um portfólio de 24 artigos 

científicos relevantes ao tema. O instrumento utilizado para realizar a análise sistêmica foi o método 

Proknow-C (Knowledge Development Process - Construttivist). Observou-se no portfólio que a 

avaliação de desempenho para medir a agilidade no contexto de desenvolvimento de software tem se 

focado praticamente em fatores críticos de sucesso e em modelos inflexíveis que se classificam em 

níveis de maturidade, mas sem avaliar claramente quanta agilidade é empregada. Este estudo aborda 

oportunidades de pesquisas relevantes que buscam identificar critérios e construir escalas de 

desempenho para medir agilidade a partir dos valores e preferências dos tomadores de decisão, que 

desejam implementar a filosofia ágil, alinhada com a estratégia específica dos objetivos dos tomadores 

de decisão e utilizando seus recursos, competências e cultura organizacional próprias para melhorar 

seu processo de desenvolvimento de software. 
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Palavras-chave: Avaliação de desempenho. Desenvolvimento ágil de software. Apoio à decisão. 

Agilidade. Proknow-C. 

 
 

 

 

 

 

 

 

 

 

1 Introduction 

 

Over the decades, agile approaches to 

software development have been extensively 

discussed by professionals. These approaches 

have been increasingly adopted in place of 

traditional methods, with broad promises 

involving frequent and rapid deliveries, 

increased customer satisfaction, empowerment 

of the development team, increased 

collaboration between those involved and 

gaining quality in the product and service 

(Gandomani & Nafchi, 2014; Mahnič & 

Zabkar, 2008). 

Meanwhile, the lean concept, derived 

from manufacturing, is incorporated into the 

software area. Thus, reinforcing the agile 

methods  through practices used in lean 

production in response to customer 

expectations and requirements. Both 

approaches are integrated by eliminating 

waste, dispensing idle resources to engage in 

other activities, discovering critical points, and 

consequently adding value to the customer 

(Baines, Lightfoot, Williams, & Greenough, 

2006; Lacerda, Klein, Fulco, Santos, & 

Bittarello, 2017; Petersen & Wohlin, 2011). 

However, agile methods and lean 

practices should not be confused. Petersen and 

Wohlin (2011) explain that lean practices 

provide analysis tools and improvements 

focused on the entire software development 

lifecycle, while agile methods prescribe a 

range of practices to achieve a solution with 

agility. Therefore, agile methods and lean 

practices are not substitutes, but actually 

complementary.  

In order to achieve agility and 

competitive prerogatives in a highly resilient 

environment, the performance evaluation is 

fundamental for the company to perform an 

efficient and effective management. A 

company using that is capable of reporting the 

level of performance performed in relation to 

the planned, assuming the importance of the 

singularity adopted in research involving the 

performance evaluation (Kennerley & Neely, 

2002; Melnyk, Bititci, Platts, Tobias, & 

Andersen, 2014). 

Drawing on Oliveira, Lacerda, Fiates, 

and Ensslin (2016), Lacerda, Ensslin, and 

Ensslin (2014), Ensslin, Ensslin, Lacerda, and 

Matos (2013), Afonso, de Souza, Ensslin, and 

Ensslin (2012), Landry (1995) and Roy (1993), 
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the present study adopts the constructivist 

world view regarding the performance 

evaluation in agility in the software 

development process, much as possible to 

antecipate and realize  it is a process of 

knowledge construction by decision makers, 

who seek as much as posible to antecipate and 

realize the consequences of their decisions, 

taking into account relevant features of a 

particular situation. From this point of view, 

knowledge is built and structured during the 

activities of identifying, organizing, evaluating 

and integrating the relevant aspects for 

adecision maker, making use of ordinal and 

cardinal scales to evaluate performance in a 

given context and moment. 

In the literature, evaluating the degree 

of agility, as demonstrated by Gandomani and 

Nafchi (2014), is subjective, not representing 

an objective nature, and it is well known that 

the term agility is perceived and not 

universally defined.  

This research has, hence, the objective 

of identifying and analyzing research 

opportunities in an agile software development 

process according to constructivist 

performance evaluation lenses, based on a 

portfolio of 24 scientific articles relevant to the 

topic. 

The composition of the portfolio was 

obtained from the application of a selective 

method called ProKnow-C (Knowledge 

Development Process-Constructivist), 

proposed by  Ensslin, Ensslin, Lacerda, and 

Tasca (2010). In order to perform the content 

analysis of the articles selected by this method 

we apply, the analysis lenses proposed by L. 

Ensslin, Ensslin, and de Souza (2014), Lacerda 

et al. (2014) and Marafon, Ensslin, Lacerda, 

and Ensslin (2012), which are: (i) theoretical 

filiation; (ii) context singularity; (iii) process 

of identification of the criteria; (iv) 

measurement methods (scales); (v) integration 

of scales (by reference levels); and, (vi) 

management (diagnosis and improvement). 

The rest of the paper is structure as 

follows. The next section presents theoretical 

framework, while the section 3 lays out the 

methodological aligment adopted and the 

systemic analysis based on the ProKnow-C 

method. Meanehile, section 4 shows the results 

and identified research opportunities. A final 

section with concluding remarks closes the 

paper. 

 

2 Theoretical background 

 

In this section, we will address the 

concepts related to agility and performance 

evaluation, which are important for the 

theoretical background necessary to carry out 

the systematic analysis. 

 

2.1. Agile methods 

 

Over the years, agile approaches have 

been increasingly frequent in software 

development, highlighting the agile methods in 

the practices for achieving agility in the 

solution (Petersen & Wohlin, 2011). 

Agile software development is a set of 

principles established by developers, based on 

https://periodicos.uninove.br/index.php?journal=gep&page=index
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past practices and experiences, intense 

communication and collaboration between the 

development team, customer and  business 

area, minimal documentation and rapid and 

incremental deliveries (Conforto & Amaral, 

2016; Dingsøyr, Nerur, Balijepally & Moe, 

2012; Misra, Kumar & Kumar, 2009).  

These principles are opposed to the 

traditional methodology that has a previously 

defined team, with excess documentation, 

fixed requirements and unique product 

delivery. To deal with the challenges of 

traditional methods, the agile community 

defined a set of values: (i) individuals and 

interactions rather than processes and tools; (ii) 

develop software rather than comprehensive 

documentation; (iii) customer collaboration 

rather than contractual negotiations; (iv) 

response to changes rather than plans (Gren, 

Torkar, & Feldt, 2015). 

In practice, few organizations are able, 

psychologically or technically, to immediately 

adopt the agile software development approach 

and when adopted, their complete transition 

may take years. When adopting, it is important 

for the decision maker to evaluate performance 

from an agile perspective, noting its relevance 

when aggregating it to agile methods in the 

software development process (Qumer & 

Henderson-Sellers, 2008b). 

 

2.2. Performance evaluation 

 

Performance evaluation is 

conceptualized as an instrument used to 

quantify and validate the efficiency and / or 

effectiveness of the action, presenting the level 

of performance achieved and comparing it 

with the planned, important for any business 

(Kennerley & Neely, 2002; Melnyk et al., 

2014).  

In order to identify research 

opportunities in a performance evaluation 

approach in the agile software development 

process and knowing that it is important to add 

the concept of agility, it is important to 

consider the different purposes for 

performance evaluation: evaluate, control, 

budget, motivate, celebrate success, promote, 

learn and improve. Among these basic 

purposes, the most important  of them is to 

improve the performance, or contextualized for 

this research, to evaluate the degree of agility 

in a particular company that would allow the 

manager a better understanding of how this 

concept is executed in its context and propose 

gradual improvements to raise the degree of 

agility in their projects (Behn, 2003). 

The epistemological knowledge, 

addressed in this research follows the 

classification given by Dias and Tsoukiàs 

(2003) and Roy (1993) with four distinct 

approaches that can be applied in performance 

evaluation: normativist, descriptive, 

prescriptive and constructivist. 

The normativist approach derives from 

a universal and rational model, allowing to 

define and analyze the problem according to 

universally accepted criteria (Dias & Tsoukiàs, 

2003).  

The descriptivism is defined as a 
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rational model, starting from the observation of 

how decision makers made their decisions in 

the past in relation to a result. This approach 

binds decisions with the quality of results, 

making use of mathematical models, optimal 

solutions and statistics, focusing on causal 

relationships. The normative and descriptive 

approaches are independent of the person who 

decides (Dias & Tsoukiàs, 2003). Roy (1993) 

calls both approaches realism, without human 

perception as an element of decision. 

Regarding the prescriptive decision 

approach, Dias and Tsoukiàs (2003), argue that 

it attempts to answer questions and provide a 

description of the problems with the aim of 

assisting in better decision-making 

information. Roy (1993), addresses the 

construction of a deductive system from which 

the researcher must have an understanding of 

the context to prescribe solutions. 

Finally, Dias and Tsoukiàs (2003), 

describe the constructivist approach as one that 

constructs models for a specific decision-

maker, and the discussion with stakeholders is 

part of the process of building understanding in 

the decision-maker, supporting the whole 

process of supporting decision. Roy (1993) 

points out that incoherent responses are 

opportunities for gradual learning, so that 

initial data can be discontinued, others may 

appear, and new questions can be formulated, 

expanding and generating knowledge, during 

concept construction, modeling, procedures, 

and outcomes. 

Landry (1995), in a more simplified 

form, presents three other views on the 

epistemology of knowledge, in an object-

subject relation: objectivist, subjectivist and 

constructivist. For the author the objectivist 

approach is originated from the object, it is up 

to the subject to discover reality through 

experiments; the subjectivist is originated from 

the subject, based on consciousness; and the 

constructivist is the result of the interaction 

between object and subject, with the formation 

of knowledge from the perceptions of the 

subject, changing the context and reacting. 

Given the concepts of decision-making 

and decision-aiding approaches, Crawford and 

Pollack (2004), using the soft or hard 

dichotomy, have named the objectivist 

approach as hard, of realistic (normativist and 

descriptivist) philosophy and the subjectivist 

approach as soft, sustained by prescritivism 

and constructivism. Thus, the agile 

approaches, according to the epistemological 

filiation adopted in this research, were 

characterized as constructivism, as soft. 

 

2.2.1. Evaluation criteria 

 

The evaluation criteria are defined by 

Keeney (2009) and Keeney (1996) as a 

statement of something that is achieved within 

a context, an object and a direction of 

preference. For this research, it is considered 

the preference of the decision maker, for being 

directly responsible for generating changes in 

the current scenario, with authority.  

When defining the evaluation criteria, 

the list of objectives should be carefully 

https://periodicos.uninove.br/index.php?journal=gep&page=index
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examined, aiming to identify hidden objectives 

that can be discovered through the expansion 

of the knowledge in the decision maker, as 

well as determining those that are really 

important, defining and classifying the points 

of fundamental and elemental views, always 

dependent on context. In other words, values 

and preferences-focused thinking changes the 

behavior of the company and makes the 

decision maker closer to what he wants and 

desires and therefore not restrictive to the 

alternatives that are presented (Keeney, 1996, 

2009; Roy, 1993). 

 

2.2.2. Performance evaluation in agile methods 

 

Understands the authors of this 

research, as well as McCaffery, Taylor, and 

Coleman (2007) already cited in his work that 

agile methods are not easily evaluated by pre-

defined software development models and 

processes such as ISO / IEC 15504, widely 

known as SPICE (Software Process 

Improvement and Capability Determination), 

and CMMI. Although this is possible, as 

identified during this research the mapping 

occurrence of some of the agile methods, 

among them SCRUM and XP (Extreme 

Programming), for ISO 9001 and levels 2 and 

3 of CMMI, also tracing a parallel to levels 4 

and 5. 

Process-based models such as those 

mentioned above cannot guarantee the agility 

of companies and teams involved in software 

development because agile methods through 

their principles focus on people and 

interactions rather than processes and tools 

(Fontana, Meyer, Reinehr, & Malucelli, 2015). 

Therefore, the authors of this research 

understand that the practice of such models is 

incompatible and contradictory, providing 

scientific studies such as the one proposed 

here. Corroborating for the same reasons, Gren 

et al. (2015) does not consider hierarchical 

models to be a good model for measuring 

agility in companies. 

Exemplifying by means of the 

scientific articles identified in the bibliographic 

portfolio, Sidky, Arthur, and Bohner (2007) 

proposes a multilevel model called SAMI 

(Sidky Agile Measurement Index), similar to 

the one applied in the CMMI approach, 

demonstrating that it is a model that does not 

present flexibility, forcing the company to 

adopt a set of practices stipulated in each level. 

Similarly, Qumer and Henderson-Sellers 

(2008a, 2008b) propose a model of 

improvement and agility to evaluate the degree 

of agility also in a multilevel model inspired 

by CMMI, making use of the dimensional 

analytical tool 4-DAT, but reducing The 

flexibility to have predefined practices at each 

level, a practice that is desired in agile 

methods. Other authors, in more recent studies 

also related in the portfolio, have recognized 

this problem by looking for new alternatives. 

Thus agreeing, in a recent scientific 

article, Gren et al. (2015) points out in his 

study that until that period there was no agile 

maturity model that could be considered 

reliable, requiring more in-depth studies. The 
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author understands that a set of agile 

predefined practices may not reflect the real 

meaning of an agile team, highlighting here an 

opportunity to proceed with future research 

according to a constructivist approach, where 

the criteria for performance evaluation of 

agility in software development process will be 

defined according to the values and preference 

of the decision maker, for having the 

responsibility during a decision-making 

process. 

In fact, what has been observed since 

previous researches, such as in Gandomani and 

Nafchi (2014) , few models of agility 

evaluation have been presented. Even less is 

the recognition of the singularity of the 

company and that agility should not always be 

evaluated in the same way, as carefully 

examined by Jalali, Wohlin, and Angelis 

(2014), stating that those responsible must first 

decide what agility means to the company and 

then proceed with the best way to evaluate 

agility. 

 

3 Methodological procedure 

 

Aspiring to present to the readers the 

context of the research design, from the 

planning phase to obtaining the conclusions, 

the current section portrays in Figure 1 the 

methodological alignment.  

The nature of the objective of this 

research is exploratory and descriptive, for 

seeking knowledge, identifying opinions 

through the 24 scientific articles of the 

bibliographic portfolio that scientifically 

support this research, published in journals and 

index bases identified in the introductory 

section, aiming at the discovery and 

identification of Opportunities, involving 

literary revisions of an unexplored or well-

known subject, but from a new perspective 

(Casarin & Casarin, 2011; Lacerda et al., 

2014). 
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Figure 1 - Methodological alignment 

 

 

Source: Adapted from Marafon et al. (2012). 

 

This article was classified as 

theoretical and conceptually applied, since it 

occurs when adding practical applicability to 

the definition of a systemic analysis 

considering the research in a theoretical 

universe, producing knowledge based on 

concepts included in its referential (da Rosa, 

Ensslin, & Ensslin, 2011; Lacerda et al., 2014). 

Regarding the research logic, it was 

classified as deductive under the justification 

of reading and deducing the knowledge 

presented in the bibliographic portfolio, to later 

develop knowledge about the construction of a 

systemic analysis of a theoretical referential on 

the approach of performance evaluation in the 

agile software development process from the 

perspective of agility, understanding that 

knowledge until then is not obscure and has 

already been identified (da Rosa et al., 2011; 

Lacerda et al., 2014). 

The data collect included only 

secondary data, since the researchers use data 

that satisfy the objective of the article when 

evaluating the compilation of the 24 already 

identified scientific publications (da Rosa et 

al., 2011; Lacerda et al., 2014). As a part of the 

process, a qualitative approach was adopted 

when analyzing the publications, properly 

aligned with the research context, since in this 

type of approach the descriptive nature 

prevails during the data treatment, not 

including mathematical and statistical models 
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(Casarin & Casarin, 2011). 

Regarding the result, this research is 

applied by using the generated knowledge in 

the face of the identified opportunities 

regarding the topic studied (da Rosa et al., 

2011; Lacerda et al., 2014). 

The technical procedures used were 

bibliographic research. It is a bibliographical 

research because it has been developed from 

materials already exhibited in periodicals, in 

accordance with the topic that approaches the 

evaluation of performance to the methods of 

agile software development.  

As detailed in sub-item 3.2, the 

instrument used to carry out the systemic 

analysis was the Proknow-C method 

(Knowledge Development Process - 

Constructivist), already presented in the 

introduction. The researchers opted for this 

method, as had already been shown by L. 

Ensslin et al. (2014), Lacerda et al. (2014) and 

Marafon et al. (2012), because it is possible to 

generate knowledge in the researcher, 

necessary to the topic addressed, by applying 

the constructivist approach, considering its 

worldview and delimitations, raising the initial 

state of knowledge to a higher level of 

expansion. 

This article merely addresses the 

systemic analysis step highlighted in Figure 2 

which demonstrates the ProKnow-C method. 
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Figure 2 - ProKnow-C process steps 

 

Source: Adapted from Ensslin et al. (2010). 

 

 

3.1. Articles selection process 

 

The process of selection of the 24 

scientific articles that compose the 

bibliographic portfolio representing a 

significant sample of the topic, allowing an 

expressive systemic analysis of the state of the 

art of the researched topic, as mentioned in the 

introduction of this work, considered the most 

relevant scientific articles identified through a 

bibliometric study using the ProKnow-C 

method, captured from the Scopus and ISI 

Web of Science databases. 

Recognized the origin for the 

formation of the bibliographic portfolio, to 

carry out a thorough search of the most 

relevant scientific articles, we observed the 

definition of the keywords demonstrated in 

Figure 3, with limited knowledge of the 

researcher at this point in the research. The 

number of citations of the articles was 

identified by the Google Scholar tool and by 

alignment of the title, summary and content 

with the values and preferences of the 

researcher. It was identified, in accordance 

with ProKnow-C, that the article selection 

process occurred in the following order: (i) 

research on the scientific bases and defined 

keywords; (ii) alignment by title; (iii) filter of 

the most cited articles; (iv) alignment as 

described in the abstract; (v) incorporation of 

more recent articles; and, (vi) alignment by the 

complete reading of the articles. The 

information about details of this paper 

selection process, found in Calvetti et al 

(2019). 
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Figure 3 - Keywords 

Combination 1 Measure AND “Agility in software development” 

Combination 2 Assessment AND “Agility in software development” 

Combination 3 Evaluation AND “Agility in software development” 

Combination 4 Appraisal AND “Agility in software development” 

Combination 5 Measure AND “Agile software development” 

Combination 6 Assessment AND “Agile software development” 

Combination 7 Evaluation AND “Agile software development” 

Combination 8 Appraisal AND “Agile software development” 

Combination 9 Measure AND “Agile methodology” 

Combination 10 Assessment AND “Agile methodology” 

Combination 11 Evaluation AND “Agile methodology” 

Combination 12 Appraisal AND “Agile methodology” 

Combination 13 Measure AND “Software development process” 

Combination 14 Assessment AND “Software development process” 

Combination 15 Evaluation AND “Software development process” 

Combination 16 Appraisal AND “Software development process” 

 
 

Source: Authors.  

After the search, the articles that 

established greater academic relevance 

regarding the performance evaluation approach 

in the agile software development process 

under the constructivist perspective, with 

application of the ProKnow-C method, were 

selected, limiting themselves to the last 10 

years. The literature search was carried out in 

2017, however, for this version of the paper, an 

update was carried out and added to 

incorporate the references published until 

August 2020, thus maintaining the current 

results.. 

Posteriorly, adding classic articles 

aligned to the topic, allowing the formation of 

the bibliographic portfolio presented in Figure 

4, making it possible to perform the systemic 

analysis proposed in this article. The classic 

articles have been incorporated as part of the 

ProKnow-C process to support a topic that is 

rarely addressed by the scientific community 

when it combines agile methods with 

performance evaluation. 
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3.2. Systemic analysis 

 

The criteria used by the researchers in 

this performance evaluation in agility in the 

software development process to carry out the 

systemic analysis of the presented portfolio 

considered a world vision, here called analysis 

lenses, allowing the reaching of objectives, 

values and preferences of the decision maker, 

aligned with the paradigm of constructivist 

decision aiding as the authors Marafon, 

Ensslin, Lacerda, and Ensslin (2015), Lacerda 
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et al. (2014), S. R. Ensslin, Back, Ensslin, and 

Lacerda (2013) and de Azevedo, Lacerda, 

Ensslin, Jungles, and Ensslin (2012). 

Such analysis lenses, quoted in the 

introductory section and detailed below, are in 

accordance with the definition of performance 

evaluation described by Marafon et al. (2012) 

in describing it as a process to build 

knowledge in the decision maker, regarding 

the specific context that proposes to evaluate, 

from the perception of the decision maker 

through activities that identify, organize, 

measure ordinally and cardinally, making it 

possible to visualize the impact of actions and 

management. 

These lenses, in the view of the 

researchers, allow to identify the theoretical 

filiation of the articles that support this 

research, the singularity of the context, the 

identification, measurement and integration of 

the selected criteria for the evaluation model 

and the management in the diagnosis of the 

current situation and the improvement of the 

model. 

 

4 Results of the systemic analysis 

 

This section presents the result of the 

detailed analysis carried out in each of the 24 

scientific articles that compose the 

bibliographic portfolio considering the 

constructivist vision applied in each of the 

analysis lenses: (i) theoretical filiation; (ii) 

context singularity; (iii) process of 

identification of the criteria; (iv) measurement 

methods (scales); (v) integration of scales (by 

reference levels); and, (vi) management 

(diagnosis and improvement). 

 

4.1.1. Analysis lens 1: theoretical filiation 

 

The performance evaluation on the 

degree of agility in the agile software 

development process, according to a 

constructivist perspective, considers that the 

evaluation criteria should be alignment with 

the decision maker's perception according to 

his goals, values and preferences (Keeney, 

1996). Through this lens of analysis, it is 

possible to present how the other authors of the 

selected articles position themselves regarding 

theoretical filiation. 

Of the articles previously selected, as 

for the lens of theoretical filiation, one group 

of articles was classified as normativist and 

another as prescriptivist. That is, no 

publications relevant to the topic with a 

descriptivist or constructivist view of the world 

were identified. 

It is classed as normativist those who 

share the same goals, constructing universal 

models, without considering the preferences 

and values of the decision maker, 

understanding the organizations as equals, in 

the same degree of maturity (Dias & Tsoukiàs, 

2003; Roy, 1993). As an example, the research 

of Qumer and Henderson-Sellers (2008b) 

based on the 4-DAT (Dimensional Analytical 

Tool) model helps to define the degree of 

agility that can be adopted by any company, 

also contemplating the following articles: 

Olszewska, Heidenberg, Weijola, Mikkonen, 
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and Porres (2016), Gren et al. (2015), 

Gandomani and Nafchi (2014), Tarhan and 

Yilmaz (2014), Lee and Xia (2010), Diebold, 

Theobald, Wahl, and Rausch (2019), Tam et 

al. (2020), Miranda and Bourque (2010), Patel 

and Ramachandran (2009), Chow and Cao 

(2008), Qumer and Henderson-Sellers (2008a), 

(Ozcan-Top, 2019), Sidky et al. (2007), Paulk 

(2001), Paulk, Curtis, Chrissis, and Weber 

(1993) and Boehm (1988). 

In a prescriptivist filiation, one should 

consider the particularities of the company, 

analyzing the managers' interests according to 

the context, respecting their preferences and 

then prescribing the evaluation criteria, 

constructing a personalized form of the 

evaluation model, consulting its stakeholders 

and prescribing a solution in the vision of the 

external facilitator (Dias & Tsoukiàs, 2003; 

Roy, 1993). In this filiation stand out the 

researches of Fontana et al. (2015), Jalali et al. 

(2014), Srivastava et al. (2020) , Choras et al. 

(2020), McCaffery et al. (2007), Alahyari et al. 

(2017) and Basili and Rombach (1988), who 

mention that the developed model is 

exclusively adapted to each particular 

company, each with its own objective. 

In prescriptivist epistemology the 

decision maker is able to verbally explain his 

intentions and there is no need or interest in 

expanding his understanding of the context. In 

this approach the researcher makes use of the 

knowledge generated to understand the 

situation and prescribe a solution.  

On the other hand, in constructivism, 

the decision maker recognizes that he needs to 

expand his understanding of the context and 

change his discourse as the model is conceived 

and presented to him (de Azevedo et al., 2012; 

Lacerda et al., 2014; Marafon et al., 2015; 

Roy, 1993; Tsoukiàs, 2008). 

The prescriptivist theoretical filiation 

is characterized by an endogenous rationality, 

that is, with influence of external factors, 

consistent with the decision, while the 

constructivist filiation recognizes and accepts 

the limited rationality, since it understands the 

learning process coherent with the process 

decision-making (Tsoukiàs, 2008).  

Recognizing, therefore, that learning is 

intrinsic characteristic of both constructivism 

and the agile methods applied to the software 

development process, plus the result of the 

evaluation of this first lens of analysis, one 

observes research opportunities in the 

constructivist epistemological view by 

recognizing and respecting the peculiarities of 

the researcher, allowing the personalized 

construction of the evaluation model to be used 

by a single company, but whose method for 

constructing the model can be replicated to 

others, generating and expanding the 

knowledge in the decision maker considering 

its objectives, values and preferences during 

this construction (Dias & Tsoukiàs, 2003; 

Landry, 1995; Roy, 1993). 

 

4.1.2. Analysis lens 2: singularity 

 

In the light of constructivism, this 

article considers the singularity of each 
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company as a decision aiding, recognizing the 

values and preferences of the decision maker 

and the specific resources/competences of a 

given context at the moment of decision 

making. Evaluating this lens of analysis, it was 

identified how the authors of the established 

articles were positioned as to the recognition of 

the singularity in the companies (de Azevedo 

et al., 2012; Ensslin et al., 2013; Lacerda et al., 

2014; Roy, 1993) 

Under the lens of singularity, articles 

that do not recognize the singularity, ignoring 

the decision maker and the singularity of the 

company, emphasizing generic criteria in the 

literature, mathematical and/or statistical 

models as in the research of Gren et al. (2015), 

focusing on the decision-making approach and 

restricting the objective part, are: Olszewska et 

al. (2016), Gandomani and Nafchi (2014), 

Diebold et al. (2019), Tam et al. (2020), 

Tarhan and Yilmaz (2014), Lee and Xia 

(2010), Srivastava et al. (2020), Miranda and 

Bourque (2010), Patel and Ramachandran 

(2009), Chow and Cao (2008), Qumer and 

Henderson-Sellers (2008a, 2008b), Sidky et al. 

(2007), Paulk (2001), Ozcan-Top and 

Demirors (2019), Paulk et al. (1993), Boehm 

(1988).  

The authors thus classified as not 

recognizing such singularity, consider that all 

organizations are identical, thus leading to the 

understanding that criteria, scales, and 

reference levels are the same for all, using a 

universal approach.  

On the other hand, there are authors 

who recognize the singularity paradigm and 

the singularity of decision aiding of each 

company, understanding that the adopted 

criteria are specific to the decision maker that 

is part of the context, whose knowledge 

originates from the subject or the relationship 

between object-subject: Fontana et al. (2015), 

Jalali et al. (2014), McCaffery et al. (2007), 

Alahyari et al. (2017), Choras et al. (2020) and 

Basili and Rombach (1988).  

The importance of the singularity to 

the implementation of the agility concept is 

made by understanding that the different 

definitions of this construct generate 

inaccuracies and inconsistencies in the practice 

of managing software development projects, 

also impacting performance evaluation. In a 

recent research, Edivandro Carlos Conforto, 

Amaral, da Silva, Di Felippo, and 

Kamikawachi (2016) identified a total of 59 

definitions for the term agility, confirming its 

subjectivity, and its perceptive character 

(Gandomani & Nafchi, 2014; Qumer & 

Henderson-Sellers, 2008a). 

Therefore, based on this lens of 

analysis, it is proposed to have a research that 

recognizes the singularity, recognizing values 

and preference of the decision maker in the 

context, given that most scientific research 

identified as universal models. 

 

4.1.3. Analysis lens 3: identification process 

 

This analysis lens aims to indicate the 

instruments used for the identification of the 

performance evaluation criteria accepted by 
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the authors related in the bibliographic 

portfolio.  

Most authors cite that the criteria were 

identified through scientific literary review, as 

in the case of the work developed by Patel and 

Ramachandran (2009) when constructing an 

evaluation model based on the practices of the 

agile software development process, modified 

and customized from the CMMI (Capability 

Maturity Model Integration) reference model. 

Other researches with emphasis in the 

literature are: Olszewska et al. (2016), Gren et 

al. (2015), Lee and Xia (2010), Miranda and 

Bourque (2010), Diebold et al. (2019), Tam et 

al. (2020), Chow and Cao (2008), Qumer and 

Henderson-Sellers (2008a, 2008b), McCaffery 

et al. (2007) and Sidky et al. (2007), Paulk 

(2001), Paulk et al. (1993). 

In addition to identification in the 

literature, Fontana et al. (2015), Gren et al. 

(2015), Gandomani and Nafchi (2014), Jalali 

et al. (2014), Choras et al. (2020), Tarhan and 

Yilmaz (2014), Alahyari et al. (2017), Lee and 

Xia (2010), Srivastava et al. (2020), Patel and 

Ramachandran (2009), Chow and Cao (2008) 

and McCaffery et al. (2007) also used 

questionnaires and/or interviews, while Sidky 

et al. (2007) conducted meetings to identify 

and validate the criteria. Ozcan-Top and 

Demirors (2019) rely to experts in order to 

identify aspects to measure the maturity level 

of an agile process. 

It was observed only two related items 

in the portfolio that did not clearly address the 

way of identifying the evaluation criteria, from 

the authors Basili and Rombach (1988) and 

Boehm (1988), but convey the understanding 

of having meetings with decision makers and 

the like. 

As can be observed, most articles in 

the bibliographic portfolio work with criteria 

from the literature, indicating that the decision 

maker has no responsibility for the criteria for 

having been obtained externally, from 

validated and legitimized universal models. In 

contrast, it is possible to use agile values that 

emphasize people instead of processes and 

documents, undoubtedly providing 

opportunities for the development of a process 

that incorporates the values and preferences of 

the decision maker, recognizing and valuing 

human perception (Keeney, 1996). 

 

4.1.4. Analysis lens 4: measurement form 

 

After identifying the performance 

criteria that the company will use to assess 

agility during the software development 

process by adopting agile methods, it is 

significant to analyze how the evaluation 

scales are constructed and used for each of the 

specified objectives (Keeney, 2009; Lacerda et 

al., 2014). 

In the portfolio analysis, it was noticed 

that the majority of the authors made use of the 

Likert scale, as Chow and Cao (2008) when 

adopting a scale of 7 points. It is a type of 

psychometric response scale frequently used in 

questionnaires that allows respondents to 

indicate the level of attraction for a particular 

issue (Lacerda et al., 2014). Other articles in 
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the portfolio are: Fontana et al. (2015), 

Srivastava et al. (2020), Tam et al. (2020), 

Gren et al. (2015), Gandomani and Nafchi 

(2014), Jalali et al. (2014), Lee and Xia (2010), 

Patel and Ramachandran (2009), Qumer and 

Henderson-Sellers (2008a, 2008b), Ozcan-Top 

and Demirors (2019) and McCaffery et al. 

(2007). 

Because of the limitations of the Likert 

scale, such as its ambiguity in being 

considered good for its practical and rapid 

application, but bad for the lack of clear 

definition, other authors have opted for the 

application of ordinal scales identified in the 

articles by Tarhan and Yilmaz (2014), Lee and 

Xia (2010), Alahyari et al. (2017), Choras et 

al. (2020), Qumer and Henderson-Sellers 

(2008a) and Paulk et al. (1993), with the 

purpose of defining the reference levels. Other 

authors did not address the use of scales to 

measure the evaluation criteria: Olszewska et 

al. (2016), Miranda and Bourque (2010), 

Diebold et al. (2019), Sidky et al. (2007), 

Paulk (2001), Basili and Rombach (1988) and 

Boehm (1988), although in Sidky's work there 

are implicit indications of the use of the Likert 

scale. 

In relation to the ordinal scales, which 

make it possible to clarify the order of 

preference of a criterion, besides allowing the 

advance to cardinal scales, it is possible to 

glimpse its usefulness in performance evaluate 

of the degree of agility in the software 

development process, under a constructivist 

approach, because these scales respect the 

individual preferences and the priorities of the 

decision makers involved in the context (L. 

Ensslin et al., 2014; Keeney, 1996, 2009).  

In this lens of analysis, scientific 

researches that present ordinal scales to 

performance evaluate in the agile software 

development process, generating research 

opportunity to evaluate the degree of agility 

through these scales are minimal. 

 

4.1.5. Analysis lens 5: integration of scales 

 

The present analysis lens assesses 

whether the articles that compose the 

bibliographic portfolio perform the integration 

of scales, either to order or prioritize the 

established evaluation criteria. 

Most of the articles related in the 

research do not discuss the question of 

integrating ordinal scales into cardinal, which 

would allow comparisons that cannot be 

performed with ordinal scales: Olszewska et al. 

(2016), Diebold et al. (2019), Tam et al. 

(2020), Choras et al. (2020), Fontana et al. 

(2015), Gren et al. (2015), Gandomani and 

Nafchi (2014), Jalali et al. (2014), Tarhan and 

Yilmaz (2014), Patel and Ramachandran 

(2009), Chow and Cao (2008), Qumer and 

Henderson-Sellers (2008a, 2008b), McCaffery 

et al. (2007), Sidky et al. (2007), Paulk (2001), 

Paulk et al. (1993), Basili and Rombach (1988) 

and Boehm (1988).  

Despite this, in the research by 

McCaffery et al. (2007) was presented a BSC 

(Balance Scorecard) for integration of the 

criteria. Besides this, in the article of Lee and 
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Xia (2010) there are indications of a possible 

integration between the scales. The research of 

Alahyari et al. (2017), the authors use 100-

dollar method (Leffingwell and Widrig, 2003) 

for this integration. Ozcan-Top and Demirors 

(2019) propose three levels similar to maturity 

models to integrate their model. Srivastava et 

al. (2020) uses ANP process (Saaty, 2004), 

that is, there is known limitation called rank 

reversal order. 

Once the performance evaluation has 

been performed and the overall results have 

been obtained, there are innumerable forms of 

improvements in which the integration of 

scales and the management lens presented 

below will make it possible to identify which 

evaluation criterion is most relevant to the 

context and, therefore, it presents greater 

contribution to obtain the agility. Thus, when 

considering the limited rationality, recognizing 

that the variables are not clear, as well as the 

limitations of resources, the integration of 

scales becomes paramount for the 

understanding of the context, actions of 

improvement and application of reference 

levels for comparison of the criteria, resulting 

in research opportunities due to the lack of 

cases as observed in the portfolio. 

 

4.1.6. Analysis lens 6: management 

 

The analysis lens that deals with the 

management was divided in two approaches: 

(i) diagnosis of the current situation; and, (ii) 

improvement. Regarding the diagnosis, 

considering the bibliographic portfolio, the 

scientific articles that diagnosed the current 

situation through qualitative instruments were: 

Olszewska et al. (2016), Choras et al. (2020), 

Fontana et al. (2015), Gren et al. (2015), Jalali 

et al. (2014), Tarhan and Yilmaz (2014), 

Srivastava et al. (2020), Lee and Xia (2010), 

Patel and Ramachandran (2009), Chow and 

Cao (2008), Ozcan-Top and Demirors (2019) 

and McCaffery et al. (2007). Alahyari et al. 

(2017) use interviews in order to identify 

barriers to deliver value in agile process. 

Gandomani and Nafchi (2014), 

Miranda and Bourque (2010), Qumer and 

Henderson-Sellers (2008a, 2008b), Sidky et al. 

(2007), Tam et al. (2020), Choras et al. (2020), 

Paulk (2001), Paulk et al. (1993), Diebold et 

al. (2019), Basili and Rombach (1988) and 

Boehm (1988), although there is the 

understanding by the authors of this research 

that some of the authors related here have used 

qualitative instruments but not explicitly 

stated. 

In relation to the improvement, 

prevails the articles that did not address 

preventive and/or corrective actions of 

performance: Fontana et al. (2015), Gren et al. 

(2015), Gandomani and Nafchi (2014), Jalali 

et al. (2014), Tarhan and Yilmaz (2014), Tam 

et al. (2020), Lee and Xia (2010), Miranda and 

Bourque (2010), Patel and Ramachandran 

(2009), Chow and Cao (2008), Qumer and 

Henderson-Sellers (2008a, 2008b), Alahyari et 

al. (2017), McCaffery et al. (2007), Sidky et al. 

(2007), Paulk (2001), Basili and Rombach 

(1988) and Boehm (1988). 
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Studies related in the portfolio 

considered a program of continuous 

improvement, but not detailed in its work, 

although it shows similarity to the PDCA (Plan 

Do Check Act) cycle to evaluate the current 

situation and take actions to improve the 

evaluation criteria: Paulk et al. (1993) and 

Diebold et al. (2019). Aiming at further 

improvement, the research of Olszewska et al. 

(2016) only suggests continuous monitoring, 

applying a model of metrics presented by 

them. Ozcan-Top and Demirors (2019) use the 

approach of maturity models in order to 

improve processes. Srivastava et al. (2020) use 

ANP process and show a way to improve the 

process with ordinal scales. 

With emphasis on the presented 

results, majority of them explicitly presented 

the diagnosis, allowing to identify the current 

situation of the established criteria. This 

indicator also shows that there are research 

opportunities involving qualitative instruments 

that allow the reflection and the construction of 

the knowledge in the decision maker, allowing 

the visualization of new actions. It is also 

added the opportunity to use a collection 

instrument at least ordinal regarding the 

application of the scales, since it was not 

identified in the portfolio.  

It was possible to observe that the vast 

majority of the research presented in the 

portfolio does not contribute to an 

improvement of the context in focus, not 

allowing to the decision makers a better 

understanding about the current situation. 

Once the integration of scales is made, 

allowing the overall evaluation, it is possible to 

present to the decision maker which of the 

criteria it represents as being the most relevant 

to its specific context and, therefore, to present 

improvement actions and to broaden its 

understanding of what consequences of their 

actions. Therefore, new research opportunities 

are exposed in this lens of analysis. 

 

4.1.7. Synthesis of research opportunities 

 

For more detail, from the systemic 

analysis of the articles related to the 

bibliographic portfolio, the Figure 5 presents 

the research opportunities based on each 

analysis lens. 
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Figure 5 - Research opportunities 

Analysis Lens Analysis – Research Question 

1: Theory filiation How to develop a performance evaluation model in agility in the 

software development process that considers the values and preferences 

of decision makers as it builds and enhances knowledge about the 

context in these decision makers?  

2: Singularity How to develop a performance evaluation model in agility in the 

software development process that considers the subjectivity of the 

decision makers as to their perception of agility? 

3:Identification process How to develop a performance evaluation model in agility in the 

software development process, allowing to identify and thus 

contemplate evaluation criteria that consider the values and preferences 

of the decision makers, as well as the singularity of the company in the 

inserted context generating competitive advantage? 

4:Measurement form How to develop a performance evaluation model in agility in the 

software development process that use scales that impose reference 

levels? 

5:Integration of scales How to develop a performance evaluation model in agility in the 

software development process that use scales that besides assigning 

reference levels, allow the integration of indicators? 

6:Management – Diagnosis How to qualitatively analyze the current situation of the company, 

allowing to identify and organize its objectives, respecting the 

singularity and defining and prioritizing its actions based on the 

preferences of the decision makers? 

6: Management – Improvement Once the performance evaluation model in agility has been applied in 

the software development process, how can it generate knowledge 

among decision makers to outline actions that improve their 

objectives?  

Source: Authors. 

 

5 Conclusions and research opportunities 

 

Considering the relevance given to the 

topic and the development of academic 

research, after the systemic analysis of the 

portfolio that gives scientific background and 

evaluating the proposed analysis lenses, it is 

possible to identify important niches of study 

and to create research opportunities, 

highlighting in these the difficulty of 

measuring something ambiguous, such as 

agility, and the possibility of indicating the 
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degree of agility employed in a software 

development process. 

It is observed the search for good 

practices in the area of software development 

referring to the agile methods results that add 

efficiency and that are aligned with the values 

of the evaluated company, allowing managers 

to make decisions faster. Thus, the authors of 

this research understand that the evaluation of 

agility is fundamental to improve the process 

of software development using agile methods, 

regardless of the method chosen, supporting 

the manager with a decision aiding approach. 

Considering the analysis lenses 

presented, in evaluation to the articles most 

relevant to the topic, it is proposed to have a 

research that recognizes the singularity, 

recognizing values and preferences of the 

decision maker, in a constructivist perspective, 

considering the importance of having specific 

and personalized evaluation criteria for that the 

model can be legitimized, seeking not only 

information external to the context evaluated, 

that is, criteria based on literature, since they 

ignore the knowledge of the decision maker, 

but mainly respecting their preferences. 

Still based on the lenses, a research 

opportunity was identified applying ordinal 

and cardinal scales, making it possible to 

identify which evaluation criterion is most 

relevant to the context, considering the 

limitation of the ordinal scales in comparing 

the criteria.  

It is important to highlight that no 

article in this qualified scientific portfolio 

derived its decision support systems in 

improving agile project development processes 

from the company's objectives and evaluation 

criteria. The methods researched and proposed 

in the articles cited in the bibliographic 

portfolio have generic organizational 

objectives, such as reducing deadlines, failures 

and costs in software development. This 

finding has already been criticized in the 

general area of project management (Williams, 

2005; Senhar and Dvir, 2007; Pollack, 2007) 

and solutions have been proposed for this field 

of knowledge (Roy, 1993; Senhar, 2004; Pich, 

Loch and Meyer, 2002; Lacerda et al., 2011). 

With regard to the field of agile 

methods, it is possible to infer some 

hypotheses for this similarity. However, just as 

project management from hard operational 

research has influenced the field of knowledge 

for decades and has coined assumptions and 

assumptions only now challenged by an 

economy based on human intellect and 

creativity, the agile movement originated from 

programmers of origin and technical 

backgrounds. And even today, this technical 

community conflicts with project managers 

who still have mechanistic epistemological 

backgrounds. Thus, it can be assumed that the 

agile movement has grown strongly in the 

bases of software companies, and often with 

parallel development processes. 

Thus, an important research gap 

emerges, revealed and proposed in this paper, 

of developing models to support constructivist 

decision-making in order to integrate unique 
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strategic objectives for each organization, its 

project management processes and align agile 

practices in favor of these objectives. 

This general challenge is unfolded in 

the research opportunities presented in Figure 

5, based on each analysis lens from the 

systemic analysis of the articles related to the 

bibliographic portfolio of this paper. 

It was observed in the portfolio that the 

performance evaluation to measure agility in 

the context of software development, with the 

adoption of agile methods, has focused 

practically on critical success factors and on 

inflexible models that rank in maturity levels, 

but without clearly evaluating how much 

agility is employed. In other words, companies 

seek to improve software development 

processes, seek agility through the application 

of agile methods, but no significant evidence 

has been identified for a performance 

evaluation model that records an agility 

indicator considering the objectives and 

evaluation criteria of the company through its 

decision-makers. 

Finally, few studies focused on agility 

evaluation were identified, considering 

evaluation tools and techniques involving 

scopes and limited applications, generating 

opportunities and motivations to conduct 

research in a constructivist approach to 

performance evaluation regarding agility in the 

software development process, to that one can 

perceive the degree of agility. 
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