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Abstract 
A better understanding of the training process of human competencies is still a 
challenge to the competence-based management.  To fill part of this gap this 
study investigates the relationship among the different concepts and the 
constraints for the training of human competencies in the software industry in 
the city of Maringá-PR. Thus, it aims to identify the personal means for the 
human competencies training, and empirically test the training concepts. It 
used the quantitative methodological approach by collecting data through a 
survey. Statistical methods were applied in the analysis. The main theoretical 
basis for the study was the theory of organizational acting proposed by Maggi 
(2006). Among the key findings is the importance of sharing experience among 
co-workers for the development of human competencies in the studied industry. 
The analysis between training concepts and constraints was presented as a 
contribution to formulation of human competencies development strategies in a 
more coherent way, when considering limitations and resources needed for such. 
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INTRODUCTION 
In the era of hypercompetitiveness, systems that allow more accurate information or even the automation 
of work processes are tools without which it is almost impossible to face the market. Businesses that 
create these systems in Brazil counted for a cash flow of $19.5 billion in 2011, almost equivalent to 1% of 
this year GDP. In 2005, the software GDP was $5.98 billion and the country world ranked as the 15th.  In 
2011 it became the 10th. In addition, there are more than 8 thousand software companies and IT services 
in Brazil, mostly small and medium businesses (Brazilian Software Companies Association [ABES], 2012). 
The large amount of companies creates an extremely competitive industry, one that can be pointed to as 
one of the most competitive in history (Gomel, 2006). 
Overall, highly qualified software developers are computerized systems builders, who ultimately define 
the behavior of equipment which aim to make organizations more efficient. By working in an area that 
aims to develop solutions in all industries and that involve a systemic understanding of the organization, 
the professional is required to hold a distinct set of competencies. It must be highlighted nowadays that 
the ability to solve problems is essential for a professional that contributes to the achievement of 
organizational objectives. This potential is related to the idea of core human competencies for the 
programmer's job. The idea of competence can go beyond skills, knowledge and standardized behaviors. 
In the definition of professionalism, Boterf (2003) points out an application of competencies: "managing a 
complex professional situation", i.e. dealing with a problem that often occurs unexpectedly. 
In this context, dealing with uncertainty, i.e. non-routine activities that require professionals to search for 
ways to achieve emerging goals (Herling, 2000), is a challenge always present in the daily production of 
programs. According to Zarifian (2003) competencies emerge as a need to fulfill spaces of uncertainty, 
answering to the question "What to do when no one says what should be done?” 
In this regard, the training of competencies becomes a strategic issue for organizations. Boyatizis (1982) in 
his work considered seminal, "The Competent Manager," says that organizations need competent 
managers to achieve their goals effectively and efficiently. Bitencourt (2005) stresses that the development 
of competence-based management can direct organizational practices for better integration with the 
company's competitive strategy. Whereas management models currently available, Munck and Munck 
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(2008) claim that competence-based management is one of the main tools that provide differentiation for 
today's complex challenges. 
The competencies training in the organizational environment involves the combination of different types 
of resources: personal information, such as knowledge, skills and qualities; the company's, such as 
databases, computer systems and work teams; in addition to conditions offered by work dynamics, such 
as autonomy (Boterf, 2003; Zarifian, 2003).   
The way through which organizations articulate these resources follows its own logic, which may be 
better understood from different concepts of organization construed by a number of authors throughout 
the history of management. In the view of Maggi (2006), these concepts are characteristics of a social 
system and represented by different prioritization and guidance in the form of deciding and organizing. 
The author suggests that concepts can be synthesized and understood as follows: mechanistic-organicist 
that sees the organization as a predefined system in which mechanical perspective is present, formed by 
objective and absolute rationality with full control of the decision maker over the system architecture, and 
also the organic perspective in which each element expresses needs and fulfils functions; concept of the 
actor and built system that sees the organization as a social construction in which the system exists to the 
extent that the subject act, not before that; and, the concept of acting and system as a process that sees the 
organization as a sequence of actions and decisions that makes sense. 
The concept of the mechanistic-organicist system takes into account, according to Maggi (2006), training 
as predetermined in association with individuals, it can be seen as a hybrid system, representing an 
"integrative mechanism", with straight rules in some situations and adaptable in others. Training in the 
concept of the actor and built system considers "learning by experience" in which the important is the 
analysis of what is in the construction of social relations. The system concept as process takes into account 
the competencies training integrated into daily practices. 
In some concept constraints or limitations to the competencies training can be identified. This is the 
proposal of Munck and Ruzon (2008) and Munck (2009) based on Maggi (2006) by assigning some 
constraints to these ways of thinking training in organizations. 
The choice of Maggi’s (2006) work as a reference for this study due to the fact that it was the same 
framework used in the Munck and Ruzon (2008) and Munck (2009) works. These papers discuss the 
constraints to competence training, therefore this research selected them as references to understand the 
relationship between competence training and constraints. 
Although the competence based-management for being the subject of numerous studies, there are few 
works that investigate the constraints to competence training. Understand the limitations for competence 
training can contribute to broaden the discussion on the subject competencies, which contributes to 
justify its relevance to scholars. 
Furthermore, The investigation of an emerging area, the software industry, defined as a creative industry, 
what means sectors in which creativity is an essential dimension of business (WOOD JR et al, 2009), can 
justify their relevance to the professional community since disseminates its practices and characteristics. 
From assumptions raised from the theory that associates the training concepts and constraints to 
competence training, in addition to the perception that there is a disconnection between the logic residing 
in the organization and the competencies required by it, the following research problem has been 
formulated: what is the relationship between the training concepts proposed by Maggi (2006) and the 
constraints to the professional competence training of the programmers of the local software production 
arrangement of Maringá? Understanding the relationship between the concepts of training and its 
constraints, contributes to a broader analysis on the subject competencies, including discussion on what 
limits the competence training. 
Thus, it aims to identify the personal means for the human competencies training, and empirically test 
the concepts of the training proposed by Maggi (2006). The personal means for the human competencies 
training are those that workers use to develop and improve their competence, understand them, 
contributes to improve models of competence-based management and avoid the occurrence of constraints 
for training. The empirical verification of the concepts of training, allow to validate the instrument and 
makes possible its use in future research on the same population. 
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BACKGROUND LITERATURE  
Competencies 
The discussion on the issue has gained prominence since the 1970s. There is consensus among the authors 
of the area that the paper Testing Competencies rather than intelligence, by David McClelland, published in 

American Psychologist in 1973, was a milestone and caused extensive debate. It should be considered 
that the controversial paper, published at a time when the IQ tests were soaring, caused great furor in the 
areas of psychology and education. In this work, McClelland (1973) defines that competence refers to the 
superior performance of the person in executing a task, and claims that the tests should consider them in 
the performance of an action.  
In the management context, Bitencourt (2005) points out that Richard Boyatizis, in 1982, was the first to 
construe the concept of human competence (or individual competence). According to Boyatizis (1982), 
competencies are underlying features that result in the effectiveness of a particular work. Boyatizis (1982) 
defines the underlying features as a quality, a skill, an aspect of self image or social role, or even a set of 
knowledge acquirements used by the professional. 
Sandberg (2000) and Fleury and Fleury (2001) criticized the manner management considers that the 
professionals competence as a set of knowledge, skills and attitudes. According to them this perspective 
considers the work and the worker two separate entities, which refers to the Taylorist-Fordist model. 
The definition of Boterf (2003) in which the idea of "professionalism" is encompassed, opposes to the 
static predetermination of jobs and enables the worker to carry out his work in turbulent environments of 
great uncertainty, which is the case of the industry evaluated in this study. 
"Managing a complex professional situation" is the concept of professionalism according to Boterf (2003, 
p.37), construed in a context of unemployment and quest for competitiveness. The shortage of job 
openings has led many to seek a job while the broad competition forced workers to reveal their set of 
competencies aiming the professional mobility.  
By highlighting a "complex professional situation", this concept can contribute to the analysis and 
understanding of the professional involved in this study matter, i.e. the software programmer. In an 
industry that is extremely innovative, in which working technologies dizzily change, the major challenge 
for professionals is to adapt to these "revolutions." Facing these changes is evidenced in Maggi's work 
(2006, p.223) as a competence for organizational change that can be understood as: 
[...] learning how to evaluate and judge the process of action, particularly its regulation. Evaluation and 
judgment are expressed on and through the action, to the extent that this is both intrinsically included in 
a process and structured within a process. 
The organizational change within this idea of competence can be assigned to challenging work 
environments, in which uncertainty and complexity are the norm. Learning how to evaluate and judge 
the process of action makes it possible to better understand the organizational context. 
The discussion about human competencies requires going into the details with regards to training in the 
working environment. This matter contributes to the understanding of how the different concepts of 
training may create or not a conducive environment to competence training. 
Competence training 
In order to understand the process of competence training one needs to break it down to know each of its 
factors. Boyatizis (1982) states that setting a competence requires one to outline the actions and systemize 
them, in addition to defining the sequence of behaviors and the desired result or effect. This concept can 
be considered deterministic, i.e., takes into account that the right behavior sequence will culminate in the 
expected result, which leads to a functional approach represented by Taylorism-Fordism. 
According to Boterf (2003, p.47) instead of behaviors it's interesting to work with the idea of action, 
considering it as something that has meaning to the individual, while the behavior is a series of watchable 
movements, hence "[...] there are several possible behaviors to competently solve a problem, and not a 
single watchable behavior designated as unequivocal goal". From that same idea, Maggi (2006) proposes 
different concepts of competence training: mechanistic-organicist; actor and built system; and acting and 
system as process.  
Training by the mechanistic system logic is closely linked to the concept of competence by Boyatizis 
(1982), because according to Maggi (2006, p.175), this logic is considered the absolute and objective 
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rationality by asserting that "[...] the decision-maker has full control over all the alternatives of behavior 
in the relation between the means and the ends”. For this reason, training is imposed by management. 
The training within this logic assumes "[...] the imposition of general and specific rules from which the 
instructions come, concerning the required behaviors for performing the assigned tasks according to the 
modal prescribed" (Maggi, 2006, p.175). The same author notes that in this logic, the training on the tasks 
and work situations are designed from Taylorist-Fordist templates, i.e. trainings based on prescription 
and predictability of the process.  
In this logic, the worker is a factor which must be pre-formatted and possess skills to perform tasks. In 
the companies, that employee occupies a "job" as defined by Zarifian (2003, p. 76) as: “[...] A place and 
role within the organization need a precise time duration of work, a set of tasks to be performed [...], 
under pressure from the pace of production or income from his post, immobilized in the absence of his 
personal initiative”. 
Likewise, Boterf (2003) highlights the characteristics of a strict and totalizing "job" in which you cannot 
have the ability to cope with uncertainty. Zarifian (2003) says that this space mechanistic dispossess the 
subject of his productive activity and returns in external form (the tasks assigned to the job), which must 
be submitted. In this case, Maggi (2006) states that competence is seen as an assignment. They are 
supported, according to the author (2006), on a restrictive idea of knowledge and on the possibility that 
knowledge and behaviors can exit apart from values, i.e., knowledge and skills without attitude. 
Another training concept is the one that occurs in the organicist system logic. This type of training acts as 
a living organism, in which each element of the system has a function and seeks the fulfillment of internal 
integration needs, as well as external adaptation. Despite the flexibility and adaptation of the organicist 
system of training, Maggi (2006) points out that just like the mechanistic system, the organicist training 
concept is predetermined, i.e., there is a model defined before the action of the individuals. In practice, 
the mechanistic and organicist logic can be seen as a hybrid system, represented by an "integrative 
mechanism", with stiffening rules in some situations and adaptable in others. In this concept, 
competencies are related to the suitability of the individuals to the predetermined model. Based on the 
characteristics of this system, “know how” stands out as the competence related to the improvement of 
the organization from the mobilization of personal characteristics, motivations, experience, knowledge 
and capabilities.  
Reality is regarded as a social construction in the training concept of the actor and the system built, in 
accordance with Maggi (2006). In this model, the system is not predefined, unlikely, it is post defined, 
and fails if individuals do not behave in such a way as to constitute a social system, being designed only 
after the action of the individuals. In this system, training seeks to provide knowledge and skills focused 
on insight, considering what each individual is in the construction of social relations. Focus on 
experience, on learning from what has been done within the social system, develops a new concept of 
competence. In this concept, competence is seen as "know how to understand", reflecting one's life history 
(Maggi, 2006).  
Maggi (2006) states that both in the logic of the actor and in other concepts, training is apart from the 
social context and the individual is considered a separate element of the system, i.e., learning occurs both 
before and after the process of action. When it's built by the individual, the system highlights its 
separation in the logic of the system already built, while in systemic logic individuals are separated by 
previously taking them into account. 
The same does not occur in the logic of acting and the system as process, in which the training is 
developed quite differently. This logic is developed, according to Maggi (2006, p.179) "[...] when the social 
system is understood as a process of actions and decisions full of meaning, guided by goals and values, 
with the expectation of results." Thus, the author (2006) points out that the training occurs during the 
process, without separation, as well as there is no separation of action from decision.  
The logic of acting and the system as process is based on theory of organizational acting developed by 
Maggi (2006) from the following authors and ideas: Max Weber and social action, Chester Barnard and 
coordination and cooperation, Herbert Simon and bounded rationality, James D. Thompson and 
structuring deal with uncertainty, Anthony Giddens and the Theory of structuration, Georges 
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Friedmann, Jean-Daniel Reynaud and Gilbert de Terssac and their notes about heterenomia and 
autonomy. 
In this concept, Maggi (2006) says that human competences enable choices, decision and the development 
of activities, being the training process itself an instrument to choose action, goals and values. Training, 
by this concept, considers regulation at work, i.e., the way rules are created for the process to be 
developed. It is important to highlight that the logic of acting and the system as process is not 
predesigned, nor post designed, but simultaneous in relation to the individual, being there while they act 
and make decisions. 
Another element of the training process is the analysis integrated to evaluation and change. Maggi (2006) 
claims that the training that provides the development of the process cannot be dissociated from the 
analysis itself, because all of these actions come from the involved individuals. The individuals learn the 
organizational analysis and understand how the organization is governed, becoming able to create 
alternatives of action for change. 
This concept is represented by the competence of "know how to judge", related to the action and the 
process, know how to evaluate methods of regulation and all components of the process (Maggi, 2006). 
Considering the social system in which both training and process develop at the same time may open up 
many possibilities of analysis, particularly with regards to the competences required to act in complex 
situations.  
This perspective is used by Sandberg (2000) to refer to the interpretative approach to competence. 
According to Sandberg (2000) the attributes used in particular work acquire their context-dependence 
through the workers' ways of experiencing that work, which may be related to "know how to judge". 
In these three different training concepts, competences are built to handle different situations. The 
process of competences training in the organizational environment involves combining different types of 
resources: the personal, such as knowledge, skills and qualities, and the organizational, such as 
databases, computer systems and staff (Boterf, 2003; Zarifian, 2003). 
These training concepts and resources for competences may be affected by constraints present in 
organizational dynamics. Following the discussion about these constraints. 
Constraints to competence training 
The concept of organizational constraint, according to Maggi (2006), can be used to discuss the 
relationship between structure and individuals. Each organizational action is both a resource and a 
constraint, i.e., subjects the individual agents to a rationality that would not be accessible to them 
individually, while it can impose limitations for future actions.  
A similar idea, the obstruction, is proposed by Bouyer (2004). The author highlights the importance of 
considering not only the action, but also what cannot be done due to an obstruction, which can show up 
in different ways: of movement, action, and processes of identification with the job, of physical nature, 
cognitive and psychological.  
To learn how competence training initiatives are subject to constraints, one needs to know the source of 
the constraint. Bouyer (2004) states that the causes of constraints are in the simplified and fragmentary 
manner through which tasks are prepared: in that individual and object are separated, which can be 
observed under the Taylorist-Fordist perspective. In this approach the heteronomous regulatory mode 
prevails, separating decision-maker and operator. Accordingly, competence development initiatives are 
imposed by a decision level and agreed to by another.  
According to Zarifian (2003) the company is responsible for creating conditions for the development of 
personal resources (knowledge and skills) and provide collective resources to promote a successful 
initiative. This responsibility does not necessarily imply imposition, but if the organization fails to 
provide the necessary resources to the development of competencies it can create constraints to this 
process, as pointed out by Boterf (2003) and Zarifian (2003).  
It is not only under the Taylorist-Fordist perspective that constraints are promoted. Regardless of its 
goals, the organization reveals itself compelling, i.e., constraining by limiting the decisions of the 
individual, whereas in part individual rationality is replaced by organizational rationality. If the 
individual participates in the process he/she can't act freely, while the organization's constraint is not 
absolute (Maggi, 2006). 
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The way by which the work is organized may be a constraint factor to the competence training. Munck 
and Ruzon (2008) state that many times, when companies invest in training and development, they do 
not consider its organization of work, which can create constraints to the development of competences. 
These authors (2008) claim that learning is closely related to development of competences. Munck (2009) 
highlights some constraints to learning in an organization that has a training concept of mechanistic-
organicist system: imposition of learning by management; standardized learning time and mode; 
restrictions and prejudice to new experiences; lack of feedback; lack of autonomy to carry out new 
experiences.  
By analyzing an organization that has prevailing characteristics of the training concept in the logic of the 
actor and built system, Munck and Ruzon (2008) identified some constraints to the development of 
competences: limitations to the acknowledgement of the right to make mistakes; limitations to judgment 
and interpretation of situations; restrictions to express individuality; limitations to externalization and 
formalization of knowledge. 
This study also examined constraints in an organization that represents the logic of acting and the system 
as process, not having specifically identified constraints to the development of competences related to 
this training concept. It should be pointed out that under this logic the development of competences is 
not enforced, but fetched by each member. According to Munck and Ruzon (2008), the concept of acting 
and the system as process considers work as the source of the development of workers.  

 
METHODOLOGICAL PROCEDURES 
The research model was designed to analyze the relationship between the concepts of training and 
constraints of each concept identified in the work of Munck and Ruzon (2008) and Munck (2009). The 
hypotheses of the research model are formulated below. 
H0: the mechanistic-organicist training concept has constraints related  those identified by Munck (2009)  
H1: the actor and system built training concept has constraints related  those identified by Munck e Ruzon (2008) 
H2: the acting and system as process training concept has no constraints 

 
The following table presents the constructs and their references used in this study. 

 
Table 1 –  References to the research variables 

Constructs Variables References Description of the variables 

Concepts of 
Training 

Mechanist-organicist Maggi (2006) 
The training model is predetermined 
and inflexible 

Actor and built system Maggi (2006) 

The training model is post defined, and 
fails if individuals do not behave in 
such a way as to constitute a social 
system, being designed only after the 
action of the individuals 

Acting and system as 
process 

Maggi (2006) 
Training occurs during the process, 
without separation, as well as there is 
no separation of action from decision. 

Constraints 
to 
Competence 
Training 

Mechanist-organicist 
Munck 
(2009) 

Imposition of learning by management; 
standardized learning time and mode; 
restrictions and prejudice to new 
experiences; lack of feedback; lack of 
autonomy to carry out new experiences 

Actor and built system 
Munck and 
Ruzon (2008) 

Limitations to the acknowledgement of 
the right to make mistakes; limitations 
to judgment and interpretation of 
situations; restrictions to express 
individuality; limitations to 
externalization and formalization of 
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knowledge. 

Acting and system as 
process 

Munck and 
Ruzon (2008) 

There are no constraints, workers look 
forward to develop their competence 

 
This research is characterized by explanatory and survey types. Kerlinger (1980) states that the sense of 
explaining in the survey is related to discovering what the phenomenon probably influences or suffers 
influence from. Babbie (1997) states that the survey research is a method that enables the data capturing 
from a sample with subsequent statistical analysis. In addition, it provides empirical checking as a means 
of facilitating the opening of science.  
The applied questionnaire was comprised of questions in the Likert scale with seven concordance levels 
ranging from strongly disagree to strongly agree. Also the study used an open-ended question. 
Questions are related to the resources used in the development of competences, to training concepts 
characteristics and to constraints related to these concepts identified by Munck and Ruzon (2008) and 
Munck (2009). 
 In order to analyze the data, the following was performed: distribution analysis, reliability test for index 
creation, association test and dependency test. With regards to the training concepts, indexes were 
created first with the questions pertaining to each training concept: mechanistic-organicist systemic logic, 
logic of actor and system built and logic of acting and the system as process.  
In order to check if these concepts are empirically represented, i.e., if respondents assigned certain values 
to the questions related to the same logic, it was performed the Cronbach's Alpha reliability test for index 
creation. According to Bohrnstedt and Knoke (1988), this test enables checking the consistency of the 
indexes by analyzing the inter-correlation between the number of indicators of the index and the number 
of elements included in the indicators. Also was applied the Gamma test (Ɣ) wich according to 
Bohrnstedt and Knoke (1988) is the most common to check the association between two variables.  
These statistical tests are a way of empirically validate the theoretical grounding. The gap of validation 
processes and its importance to the models of competence-based management was pointed out by Munck 
et al (2011). Statistical analysis of the data was performed using the software SPSS PASW Statistic 18. 
Sample 
The study environment was defined as the local productive arrangement of software in the city of 
Maringá, located inland the State of Paraná, that has a little more more than 330,000 inhabitants (Brazilian 
Institute of Geography and Statistics [IBGE], 2009). The city has characteristics that contribute to the 
study, such higher education institutions offer undergraduate courses, specialization and master's degree 
in Computer Science, which contributed to the development of the field. The training of many qualified 
professionals enabled the creation of a productive arrangement of software, in a collective effort made by 
several development agencies (ANGELI, 2007). Also there are one technological incubator and technical 
courses in the field, as well as associations that promote the development of this industry in the region.  
For the software development in the city there was a need for training of qualified professionals, which 
explains that the inception of this industry in Maringá is related to the deployment of the top-level 
technical course on Data Processing in 1970 by the State University of Maringá (ANGELI, 2007). 
A study conducted by the Brazilian Service of Support to Micro and Small Companies of Paraná 
(SEBRAE PR): "Overview of the Software Industry and IT Services of Paraná 2010", identifies the growth 
of this industry in terms of invoicing, number of companies, employees and wages in the city of Maringá. 
The total of companies taken in this study was 41. Most are small businesses that have 15 employees on 
average. Together those companies have 633 employees of these 286 are programmers. The 
questionnaires were answered by 93 programmers from 28 companies representing a return rate of 68%.  
In terms of sample, the number of respondents matches to a confidence index of 95%, with 8.4% error 
margin in the sample calculation. 
 
DATA ANALYSIS  
One of the questions asked for the programmers referred to the development of competences. The survey 
data indicated the major resources used by software professionals to develop their human competences.  
The results are shown in the following table: 
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Table 2 - Personal means to develop human competences according to programmers 

Personal means Frequency % 

Sharing experiences with colleagues 62 18,8 
Courses 51 15,5 
Research on the Internet 46 14,0 
Forums, mailing lists and social networks 40 12,2 
Technical Books 35 10,6 
Tutorials 29 8,8 
Magazines 11 3,3 
Study 7 2,1 
Higher education course 6 1,8 
Video lessons 6 1,8 
Post-graduate courses 5 1,5 
Practice what is being learnt 5 1,5 
Technical articles 4 1,2 
Official documentation 4 1,2 
Other 19 5,8 

 
The most cited personal means to develop competences was "Sharing experiences with colleagues." Some 
citations referred to the share of experiences, knowledge or information with: more experienced 
professionals, professors, friends, colleagues from other companies and also professionals from abroad. 
However, the vast majority of the respondents used the exact phrase "Sharing experiences with 
colleagues", highlighting the importance of the contact with colleagues to develop their competences.  
Considering the process of competences training in the organizational environment involves combining 
different types of resources (Boterf, 2003; Zarifian, 2003), sharing experiences with colleagues can 
represent the mobilization of personal and organizational resources, in this case the network of 
professionals, which contribute together with knowledge and skills of the programmer to put their 
competence into practice.  
It can be said that sharing experiences with colleagues represents the identification of needs and the 
development of competences. It's a situation that is related to the content included in the training concept 
in the logic of acting and the system as process, in which, according to Maggi (2006), agents look forward 
to develop their competences. By the same way, Sandberg (2000) considers that the competencies are 
acquired through the workers' ways of experiencing that work. 
Courses had also many citations. Among these courses there are some related to market recognized 
certifications on programming languages, language courses and trainings offered by associations. 
"Research on the Internet" was the third most cited personal means. In this group there are mainly access 
to websites about programming languages and blogs of renowned professionals. One of the respondents 
highlighted the need of this means for learning and problem solving, but in the company where he/she 
works the Internet access is blocked. The restriction of this resource is an example of constraint for the 
training of human competences. 
The use of "Forums, Discussion Lists, and Social Networking" also appears among the most cited. These 
are Internet tools that allow a diversity of professionals to report problems and discuss solutions to 
various issues. A kind of virtual share of experiences, which stresses the need for such a means for these 
professionals.  Several respondents state that they actively participate in these virtual tools, answering 
questions of other professionals and opening communities or topics for discussion of matters of interest. 
Still among the most cited personal means are technical books, tutorials or manuals available on the 
Internet, specialized magazines, which some professionals responded that the company keeps a 
subscription, lectures, formal education (undergraduate and graduate), study (without specifying the 
kind), video lessons available on the Internet or on DVD and technical articles.  
"News related to the field" was cited primarily as a way to get updated concerning the large amount of 
innovations in this sector. "Practice what is being learnt" was singled out by some professionals as 
essential to the development of human competences. Among the citations with less than 1% of share, 
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what stands out are the consulting groups pointed out by some programmers as a means to develop 
professional competences. The participation of groups of study in them and interacting with customers 
was also cited as a means for the development of human competences. This question asked for citations 
on the personal resources used for the development of competences, and has not been answered by one 
participant only. 
Cronbach's Alpha Test was performed from collected data. The following table demonstrates the testing 
conducted with the indexes created: 

 
Table 3 - Cronbach's Alpha Test for indexes creation 

Training Concept Index Cronbach's Alpha Test 

Mechanistic and organicist system logic 0,747 
Logic of the actor and system built 0,705 
Logic of acting and system as process 0,754 

 
The three training concepts: mechanistic-organicist, of actor and built system and of acting and system as 
process, were demonstrated in empirical survey - overall, respondents assigned similar values to 
questions of the same concept. This test allowed the validation of theoretical constructs related to training 
concepts. From the creation of indexes the analysis of frequency distribution was performed. Summing 
up the three larger scales of concordance with the affirmations (5, 6 and 7) the training concepts logic are 
shown as follows: mechanistic and organicist system with 90.3%; actor and system built with 87.1%; and 
acting and system as process with 96.8%. The average of the concepts was: 5.62 in mechanistic organicist 
systemic logic; 5.72 in logic of actor and system built; and 6.13 in the logic of acting and system as 
process.  
These results demonstrate that the mechanistic-organicist logic has stronger agreement among 
respondents than the logic of actor and system built. Questions about the logic of actor, mainly related to 
the reflection and perception of professionals, had less frequency of agreement than those related to 
fitness to the company's rules and adaptation, included in the mechanistic organicist logic. 
The logic with major predominance and average was the acting and system as process. Questions 
included in this index related to the work evaluation had high rate of agreement and demonstrated one of 
the needs of this field: learn how to evaluate a work situation to respond to situations of uncertainty. 
Maggi (2006) highlights that this logic points to the major importance of the process of decision taking, 
because it indicates the need for training. This result also reinforces the main personal means pointed out 
by programmers to develop their competences: the share of experiences, something sought by them for 
troubleshooting. 
The constraints were analyzed separately, because the creation of an index proved infeasible considering 
the Cronbach's Alpha Test with values below 0.660.  
The analysis of the constraints related to the concept of the mechanistic-organicist training, according to 
Munck (2009), starts with the question: "In this company, competence development takes place by the 
imposition of management." The analysis of frequency distribution resulted in disagreement of 45% of 
programmers and average 3.43. The need to learn in situations of uncertainty that appear on the day to 
day life of these professionals may be one of the factors that influence this outcome, i.e., in environments 
of uncertainty it's not possible to pre-define and impose competences to professionals. 
The variable "In this company, time and way of competence development are standardized by 
management" owned distributed frequency of 40.9% of programmers disagreeing with this affirmation. 
Whereas the average is 3.82, the previous note can be reiterated about the need to learn upon situations of 
uncertainty. 
The statement "In this company, new experiences at work are not well accepted" was analyzed by the 
frequency distribution resulting in disagreement of 78.4% of programmers and average response of 2.54. 
This means that new experiences in the workplace are well accepted. In a competitive environment the 
search for innovations is a constant factor, which may explain this result. 
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Another analyzed variable was: "In this company, management or the board does not usually give 
feedback on my work." 58.1% of programmers disagree with this statement, the average was 3.37. This 
shows that the feedback or evaluations about the work that the professionals perform is constant.  
"In this company, professionals do not have the autonomy to pursue new experiences at work" was also 
analyzed by frequency distribution, with disagreement resulting in 71% of the programmers and the 
average response of 2.73. The fact that professionals have freedom to pursue new experiences reinforces 
that they are well accepted in the surveyed organizations, as confirmed in the previous question. 
The analysis of the constraints related to the concept of the training in the logic of actor and system built, 
according to Munck and Ruzon (2008), was also parsed from the distribution of frequencies.  
The first variable analyzed was: "In this company, professionals cannot make mistakes. A mistake is not 
seen as part of the competence training process." In this case, 62.4% of the programmers disagree that 
professionals at the company cannot make mistakes. The average of the answers was 3.11.  
The frequency distribution of the statement "In this company, professionals cannot make their own 
evaluations and interpretations of work situations" resulted in 62.4% of the respondents disagreeing with. 
The average of the answers was 4.95.  
With regards to the statement "In this company, professionals cannot make their own evaluations and 
interpretations of work situations" resulted in 59.2% of disagreement. The average of answers was 3.06. 
With regards to this logic of actor and system built constraint, more than half of respondents disagree 
that it occurs with much intensity. This may mean that, for respondents, the expressions of the way of 
being of each person are accepted, provided that they do the work. 
The statement "In this company, there are limitations to sharing knowledge among professionals" was 
analyzed by frequency distribution resulting in disagreement of 74.2% of programmers and the average 
of responses was 2.68.  
The last statement is comprehensive and is not necessarily related to one of the training concepts: "There 
are limitations to Competence training in this job." 54.9 % of programmers said there isn't or there are few 
limitations to competence training at work. The average of the answers was 3.48.  
No constraints were outlined in this sample with regards to competence training related to the 
mechanistic and organicist system logic and the logic of actor and system built. Whereas the broad 
statement on any constraint also presented strong disagreement, this may mean that these organizations 
adopt a training concept in the logic of acting and system as process, in which the constraints are smaller 
or less obvious. 
It's possible to identify whether small variations among different training concepts may be more related 
to certain constraints, despite the low prevalence of the same. 
The Gamma (Ɣ) association test was performed initially between the mechanistic-organicist training 
concept and its constraints pointed to by Munck (2009), according to results in the following table: 
 

Table 4 - Association between mechanistic-organicist concept and constraints 

Constraint Gamma (Ɣ) / Significance 

Imposition of learning by management 0,178 / 0,108 
Standardized learning mode and time 0,269 / 0,016 
Restrictions and prejudices to new experiences -0,426 / 0,001 
Lack of feedback -0,300 / 0,003 
Lack of autonomy to pursue new experiences -0,409 / 0,001 

 
In order to be considered, the significance value of the association must be less than or equal to 0.05. 
Therefore, only the constraint related to the imposition of learning by management got no relationship to 
the mechanistic-organicist systemic logic in the sample studied.  
There is relationship between this concept and the learning mode and time standardized by the board. 
These results demonstrate that organizations of the study provide some resources and conditions to 
respondents, such as courses and training, defined by the organization itself. 
This means that in the sample, those organizations that have a predominance of mechanistic-organicist 
concept define the way that the competence training process works. As highlighted by Maggi (2006), the 



  Business Management Dynamics  
Vol.3, No.7, Jan 2014, pp.14-27 

   
©Society for Business and Management Dynamics 

mechanistic-organicist concept, besides holding a separate practical training, is previously designed by 
decision makers.  
The fact that feedbacks are more frequent in the mechanistic-organicist concept might make sense 
considering the greater control on the work of professionals, which enables more information for 
managers to give feedback on the performance of each one. Anyway, it can also be an interesting starting 
point for further researches. 
However, the other associations presented opposite and unexpected results. Negative results mean that 
the higher the agreement with a concept, the lower the results will be with regards to constraints. This 
means that the more the mechanistic-organicist systemic logic concept is perceived, the smaller the 
agreement with restriction on new experiences, the lack of feedback or the lack of autonomy will be.  
These results can demonstrate in this concept, for these collected data, that the hardening of control by 
management reduces the restrictions on new experiences, increases feedback and also the autonomy to 
pursue innovations in the workplace. These are features that are necessary for the industry where 
respondents are included.  
The association test between these variables means that H0 was partially confirmed, since one of the 
constraints: “Standardized learning mode and time” confirms the statement of the hypothesis. 
The Gamma (Ɣ) association test was performed between the logic of actor and built system concept and 
its constraints pointed to by Munck and Ruzon (2008), according to results in the following table: 
 

Table 5- Association between the logic of actor and system built and constraints 

Constraint Gamma (Ɣ) / Significance 

Limitations to the acknowledgement of the right to make mistakes -0,347 / 0,001 
Limitations to the judgment and interpretation of situations -0,323 / 0,001 
Restrictions on expression of individuality -0,88 / 0,403 
Limitations to externalization and formalization of knowledge -0,491 / 0,001 

 
In this case all associations have shown the opposite from the expected, what means H1 was not 
confirmed in this study. For this audience, the trend is that the increasing perception in this concept 
decreases the limitations related to the possibility of making mistakes, to own judgment of situations, to 
run the job in their own way and to sharing knowledge. Learn how to evaluate and judge, or the own 
judgment of situations, is the main element of the definition of Maggi (2006) of competence related to 
organizational change. Once again, the characteristics of that very competitive sector seem to stand out 
and reduce the incidence or the perception of constraints to professional competence training.   
It is important to highlight that the association of greater intensity, i.e., resulting in a Gamma (Ɣ) test 
closest to its extreme (-1) was the constraint related to “Limitations to externalization of knowledge”. 
Once again, the share of experiences stands out as one of the most important resources for the 
development of professional competences in the sample studied. 
Finally, the association test was held between the logic of acting and system as process and the statement 
about the existence of constraints to the competence training. It presented 0.488 significance as a result, 
i.e., there is no association between this logic and constraints to training in a more general view. This 
means that H2 was confirmed. 
It is important to remember that in this training concept, competence development is sought by each 
member, which may explain the low agreement of perceived limitations. Whereas the concept of acting 
and the system as process was of greater prevalence in the survey, the argument that the training is 
something sought by professionals can explain that the constraints have little evidence in the 
environment surveyed. Once again, the share of experiences can strengthen this explanation, whereas for 
the share of professional experiences to happen there must be the identification of a problem and taking 
the initiative to communicate with the team or another contact, in order to get help in solving the 
situation. 
Furthermore, resources limitation of the means for competence training can be considered a form of 
constraint. It is important to remember that one of the respondents noted the Internet blocking, which is a 
key element for the good performance of this kind of work.  
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CLOSING REMARKS  
The analysis of the relationship between the training concepts and constraints was performed in this 
study. The hypothesis "H2" was confirmed, since no association was found between the training concept 
of the acting and system as process and their constraints. The hypothesis "H0" was partially confirmed as 
one of the constraints present in the study was associated with mechanistic-organicist training concept. 
The hypothesis "H1" has not been confirmed, suggesting the need for further clarification in relation to 
the concept training of the actor and the built system and their constraints. 
Thus, in relation to the research question: "what is the relationship between the training concepts 
proposed by Maggi (2006) and the constraints to the training of the professional competence of the local 
software programmers production arrangement of Maringa," the study showed that no constraints were 
found at work when considering the concept of the training system and the acting process and their 
constraints, most common type of training in the organizations studied.The identification of constraints 
to competence training in the programming sector or others can constitute an important element in the 
agenda of research on competence-based management and organizational learning. 
Among the findings of this study are those related to competence training. Personal means for the 
competence development denote important features of the studied industry, highlighting the need for the 
share of experiences among professionals, so that they can perform their activities in a competent way. 
This feature can explain the results of the analysis of frequency distribution of constraints, in which only 
one excelled in the sample. The evaluations for this item showed disagreement with the situations that 
suggested constraints.  
The need for quick answers for problem solving is one of the features of this industry, pointed out by 
Gomel (2006) as one of the most competitive. This leads the professionals to take collective initiatives and 
sharing experiences when they face problems or uncertain situations.  
Another important result demonstrated in the survey was that training concepts in different logic were 
empirically confirmed through the reliability test for index creation. This means that the various 
questions related to the same concept actually represent a specific construct according to respondents, 
which may represent a path to the validation process in models of competence-based management. 
 On the concept of acting and the system as process, the one which had greater predominance also had no 
direct relation with the constraints tested in the survey. Under this logic, competence development is 
sought by professionals according to work processes, as pointed out by Maggi (2006).  
The highlight of this training concept explains the reason why the tested constraints were not identified 
in the survey, because it is based on processes of actions and decisions of professionals seeking means of 
solving problems at work. The most important means to develop competences is to share experiences, i.e., 
the quest for developing their own competences based mostly on the process of teaching and learning, is 
an element that fits perfectly in an environment that is characterized by the concept of acting and the 
system seen as a process. 
The theoretical approach of Maggi (2006) contributed to the development of this survey and to 
understanding aspects less studied in competence-based management and organizational learning. The 
analysis of training concepts and constraints may become an important support for the development of 
broader strategies for competence-based management and organizational learning, which take into 
account possible limitations or even resources to accomplish them. 
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