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 Abstract. This contribution is presented into the framework of the project for Updating the Design Module of FUNIBER based on the IPMA 4.0 certification. The aim of this proposal is to describe the diagnostic of students at the starting point of the course, based on a sample of 36 students from the total population. The methodology employed is of non-experimental design, exploratory with mixed perspective, and involved the application of a survey of 29 questions. Each question was related to one of the 28 IPMA competences in the main 3 areas (Perspective, Persons and Practice), except by Team work, which was related to 2 questions. The results have been analysed using Main Components Analysis and scattering plots. The main conclusion from statistical analysis is that the studied sample of students follows a trend with maximum frequency of answers in the level Medium, in a 92% of the competences considered. For the competence of Personal Integrity and Confidence a distribution with maximum in the level High was found, and for Results Orientation an equal distribution between Low and High levels was described. Finally, an optimization of the measurement instrument is proposed, based on statistical tools and the perspective described by Tobón in 2008.
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   Resumen. 

      En el marco del proyecto de actualización del Módulo de Diseño de FUNIBER respecto a la certificación IPMA 4.0, este aporte presenta el diagnóstico inicial de una muestra de alumnos que aún no han cursado el Módulo de Diseño actualmente disponible. Esta propuesta está basada en la metodología de investigación-acción enfocada a la educación, y tiene el objetivo de describir la autoevaluación del nivel de competencias IPMA 4.0 de 36 alumnos del módulo mencionado. La metodología utilizada es de diseño no experimental, de tipo exploratorio y con enfoque mixto, en la cual se utilizó un instrumento de medición de 29 preguntas, asociadas a las 28 competencias que señala IPMA en sus tres áreas (Perspectiva, Personas y Práctica), excepto en el caso de Trabajo en Equipo en que se plantearon 2 preguntas para evaluar una misma competencia. Los resultados obtenidos se presentan en una proyección de Análisis de Componentes Principales y gráficos de dispersión, a partir de los cuales es posible concluir que los alumnos del Módulo de Diseño en el área de proyectos que comenzaron el curso transversal en mayo 2018 siguen una tendencia de distribución de frecuencia de respuestas con máximo en el nivel Medio para un 92% de las competencias estudiadas. Para la competencia Integridad y Confianza se encontró una distribución con máximo en el nivel Alto y para Orientación a Resultados una distribución equivalente entre los niveles Bajo y Alto. Finalmente, se recomienda la optimización del instrumento de evaluación considerando herramientas estadísticas y el enfoque desde 6 elementos propuesto por Tobón en 2008.
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Introduction


    This work is part of the project to update the Design Module of the Ibero-American University Foundation from now on, FUNIBER, based on the International Project Management Association certification, IPMA 4.0. The final objective of this study is the proposal of a new version of the teaching materials used in the Design Module for the Creation of Projects provided by FUNIBER, that contemplates in an integral way the competences described by IPMA 4.0. In this first part of the work, the initial diagnosis of the students who have not yet completed the module is presented. The goal of this section is to establish a baseline reference point for the subsequent comparison of the performance of this same sample of students once the module in question has been completed, using the measurement instrument in order to identify the required modifications in the contents of the teaching material. This proposal is based on the action-research methodology, focused on education, which “is based on the fact that theory is developed through practice and modified through new actions”. (Latorre, 2003, p.10).


The main objective of this research was to produce a self-evaluation diagnosis of the level of competences of student from the Design Module in the Projects area of FUNIBER 2018, taking as reference the competences of IPMA 4.0, in order to meet part of the objectives of the broader research mentioned above.



  Definition of Competence



  According to the Real Academia Española competence means “expertise, aptitude or suitability to do something or intervene in a particular matter”.



  The first use of the concept is in Plato's work (Lysis 215 A, 380 DC). The root of the word is "ikano", a derivative of "iknoumai", which means to arrive. The ancient Greek had an equivalent for competition, which is ikanótis (ικανοτησ). It is translated as the quality of being ikanos (capable), having the ability to achieve something, dexterity Epangelmatikes ikanotita means capacity or professional/vocational competence (Mulder, Weigel, & Collings, 2008, p.2).



  They also mention: 



  Even earlier in time, the Code of Hammurabi (1792-1750 BC) mentions a comparable concept. In the Epilogue, a text translated into French can be read: “Telles sont les décisions e justice que Hammurabi, le roi compétent, a établies pour engager le pays conformément à la vérité et à l’ordre équitable.” Competition even appeared in Latin in the form of competens which was conceived as being able and allowed by law/regulation, and in the form of competentia, understood as capacity and permission. In the 16th century the concept was already recognized in English, French and Dutch; at the same time the use of the words competence and competency is dated in Western Europe. So, it is clear that the concept of competence has a long history, so it is not surprising that being professionally competent, sufficiently capable and able to perform certain tasks has been an aspiration throughout the ages. (Mulder, Weigel, & Collings, 2008, p. 4).



  We can see that the concept of competence has a long history and that in order to achieve the great works of humanity it has been required that people be able to perform or perform certain tasks, even if the concept was not defined within a framework such as that currently envisaged. 



  Some definitions of competition highlighted by Mulder et al. (2008) and considered appropriate for this research are the following: “aptitude to face effectively a family of analogous situations, mobilizing consciously and in a fast, pertinent and creative way, multiple cognitive resources: knowledge, capacities, micro-competences, information, values, attitudes, schemes of perception of evaluation and reasoning" (Perrenoud, 2004 quoted by Mulder et al., 2008). "A set of knowledge, procedures and attitudes combined, coordinated and integrated into action, acquired through experience (formative and non-formative) that allows the individual to solve specific problems autonomously and flexibly in singular contexts" (ILO, 2008 quoted by Mulder, et al., 2008). Highlighting the main idea about the concept of competence studied by Mulder et al. (2008), it can then be defined that being competent refers to being able, having the ability to perform certain tasks, having the ability to perform a certain activity.



  Competencies in Higher Education



  Considering that the context in which the concept of competence in the educational environment is defined is relevant to justify the competency-based approach in the Design Module in the FUNIBER project area.  In this sense, the proposals for competencies are based on a set of skills, knowledge and attitudes of a different nature, which include talents and intelligences (Cano-García, 2008).



  It is important to mention that Goal 8 of the 2030 agenda developed by the International Labour Organization (ILO) states that it is necessary to “reduce skills mismatches through training programs that respond to the needs of the labor market and the introduction of work experience components in technical and vocational education and training”. (OIT, 2017, p. 13). As well as within its objective 4 oriented to Quality Education, it indicates that “by 2030, to substantially increase the number of young people and adults who have the necessary skills, in particular technical and professional, to access employment, decent work and entrepreneurship”. (OIT, 2017, p.23) These guidelines justify and frame the work of this research.



  It can be analyzed that the capacity for critical analysis and the application of knowledge are different actions and involve a much broader dedication than just the acquisition of theoretical concepts. “For this reason, it is more necessary than ever to revise the pedagogies and didactic methodologies used, so that they are not focused on the transmission of information, but on the promotion of competences in individuals”. (Romero, 2010, p.90).



  Mulder et al. (2008) then cite and analyze three approaches for the competencies studied by other authors such as Norris, (1991); Eraut, (1994); Wesselink, (2005); these approaches are the behavioralist approach, the generic approach and the cognitive approach.



  The behavioral approach refers to competencies acquired through training and development, according to McClelland (1998), quoted by Mulder et al., (2008) are based on the description of observable behaviors or performances in situ. The characteristics of this approach are the demonstration, observation and evaluation of behaviors or behaviors. (Mulder et al., 2008)



  The generic approach identifies common skills that explain variations in performance. 



   In this approach, statistical analyses can be performed to highlight the main and generic characteristics of the people who are most effective. (Mulder et al., 2008)



  The cognitive approach focuses on competencies that include psychometric models of human intelligence, associated with the processing of everyone’s information. “These specialized competencies refer to a group of cognitive prerequisites that individuals must possess in order to perform well in a given area.” (Mulder et al., 2008, p. 4).



  On the other hand, Tobón (2008) proposes to interpret the term competencies as “Complex processes of performance with suitability in certain contexts, integrating different knowledges” (p.5). When he refers to “knowledge” he highlights it as: “know how to be, know how to do, know how to know and know how to live together” focused on carrying out activities or solving problems.



  Based on this vision, Tobón (2008) proposes the analysis of competencies based on six aspects associated with the concept from a complex approach applied to an educational environment: processes, complexity, performance, suitability, metacognition and ethics. “This means that in each competency there is an analysis of each of these six central aspects to guide learning and evaluation, with implications for didactics, as well as for evaluation strategies and instruments.” (Tobón, 2008, p.5).



  Although the approach proposed by Tobón (2008) has not been taken into account for this research, it is considered relevant to present it as an antecedent and also to leave it as a future indicator for the comparative effects that will be carried out in the next section of the research.



  Considering these descriptions, it is considered that within these three concepts this research focuses on the generic approach, as the variations in the different competencies will be analyzed through the study and analysis of the main and generic characteristics of the sample studied.



  IPMA 4.0 Certification for Project Management



  A project is the only result that is limited by the scope of time, cost and quality, involves a temporary effort and must be continuously adapted to the context in which they are carried out. (López-Paredes et al., 2010).



  (IPMA, 2015) describes project management at the professional level as the discipline that should have standards and guidelines to define the work. It is essential to develop and standardize the skills associated with these requirements and that are used in project management by people. The ideal situation to carry out a project is that all people, teams and suppliers are competent to carry out their work. 



  A competency is a compendium of knowledge, skills, abilities and relevant experiences necessary to be successful in a given function. (IPMA, 2015). According to ISO/IEC 17.024, “a certification is the culmination of the process of formal recognition of workers' competences; it implies the issuance by an authorized institution of an accreditation about the competence possessed by the worker” (Márquez & Arzola, 2008, p.8). 



  Project Management Institute (2017) defines at a general level the competencies associated with the project manager, referring to the skills that must be used through the talent triangle proposed by PMI©, which focuses on technical project management, leadership and strategic and business management. These three axes are broadened and defined more specifically, addressing specific issues in the IPMA 4.0 certification, focuses on the development of personal, technical and contextual skills that allow the project manager to face a comprehensive view of the problem. Considering that this research is based on the evaluation of the level of competences defined by IPMA 4.0 for a project manager, in the students who take the Design Module in the FUNIBER project area, it is appropriate to briefly mention the competences defined by IPMA and the structure of the Design Module followed by the students of this program.



  IPMA (2015) points out that a project manager should have an overview of all components of the project, program or portfolio. He has therefore divided the skills associated with project management into three groups: skills associated with people, skills associated with perspective and skills associated with practice.



  The competencies associated with people include: personal integrity and trustworthiness, personal communication, motivation and commitment, leadership, teamwork, conflict and crisis, initiative, self-confidence, negotiation and results orientation.



  


    	
      Personal integrity and reliability: consistency of values, emotions, actions and results of a person, using ethical standards and moral principles to support actions and decisions.
    

    	
      Personal communication: effective communication both for the media as well as for the concretion of information and target audience, promoting open and sincere communication, knowing how to use various means of communication.
    

    	
      Motivation and commitment: show genuine interest in people, know how to build personal relationships, creates support in social networks, interact with others, commitment in their actions and words.
    

    	
      Leadership: providing direction and motivating others to achieve individual and team goals.
    

    	
      Teamwork: knowing how to select members for a team, knowing how to support, motivate and lead a team, recognizing one's own weaknesses and strengths and those of others.
    

    	
      Conflict and crisis: rapid response to conflict and crisis situations, assessing and defining scenarios for conflict resolution, making decisions for problem solving.
    

    	
      Initiative: to make optimal and creative use of what we work with, to use resources in an efficient and timely manner, to evaluate and propose ideas that can benefit processes, creativity and innovation.
    

    	
      Self-confidence: handling emotions, reflection and self-analysis on behaviors and decisions, personal values, knowing limits and own motivations.
    

    	
      Negotiation: recognizing one's own and others' interests, needs and expectations, knowing negotiation techniques, proposing negotiation options, using different techniques, tactics and strategies to negotiate.
    

    	
      Results orientation: obtain optimal results for all stakeholders, define objectives and goals to achieve objectives, seek solutions to problems depending on the desired results (PEI, 2015). 
    

    
      The competencies associated with the perspective include: strategy, governance, structure and processes, standards and regulations, power and interests, and culture and values.
    

    	
      Strategy: achieve beneficial changes in the organizational culture, align project objectives and goals with the mission and vision of the organization, define and pursue strategic objectives, effectively inform the strategic parts of the organization about changes in objectives and goals, promote continuous improvement in all aspects related to the project.
    

    	
      Governance, Structure and Processes: to understand and know the structures, systems and processes that are at the strategic, core and support levels in the organization and the project.
    

    	
      Standards and regulations: recognize, interpret and implement on the project and organization the national and international norms, regulations and standards that can positively and negatively impact the objectives and goals of the organization and project.
    

    	
      Power and interests: to recognize and understand the interests and level of influence of the different actors on the organization and project, to know how to influence the behavior of others, to recognize personal and third party ambitions and interests.
    

    	
      Culture and values: recognize the internal and external influence on the culture and values of the organization and society in which the project takes place, identify shared values, visions, norms, symbols, beliefs, habits, goals of the cultural context. (IPMA, 2015)
    

    
      The competences associated to the practice include: project designs, programs and portfolios, goals, objectives and benefits, scope, time, organization and information, quality, finances, resources, provisions, planning and control, risks and opportunities, interested parties and change and transformation.
    

    	
      Design of projects: knowledge about development, implementation and maintenance of projects, recognition of formal and informal factors which define the success or failure of a project, rules, cultural aspects which affect the design of projects.
    

    	
      Programs and portfolios: Goals, objectives and benefits: know to define and recognize goals, objectives, benefits, effects, results and requirements, know how to relate all the previous points, know how to define the purpose of the project and the parts at an organization and structural level involved, know to recognize the impact of the benefits over the organization and the structure.
    

    	
      Scope: understanding process, definition and management of needs and limitations of the project for taking decisions and approaches about the project.
    

    	
      Time: know to define and program the time for the activities carried out to develop the project, know to relate and make activity sequences to optimize time and resources, use efficiently the available resources, monitor and control the activities to know the scope of the project.
    

    	
      Organization and information: definition, implementation and management of the temporary organization of the project, definition of functions and responsibilities required by the project, creation and storage of documentation and communication flows.
    

    	
      Quality: quality of the processes which describe the project, development, implementation and revision of quality standards related with projects, check the quality control of the production and the results of the project.
    

    	
      Finances: estimate, plan, earn, waste and control the financial resources in the project, output and input of financial resources.
    

    	
      Resources: define, acquire, control and manage the necessary resources to achieve the objectives of the project.
    

    	
      Provisions: define, know and manage the buying processes and obtaining of goods and services needed to achieve the objectives of the project.
    

    	
      Planning and control: know to plan a project and manage the monitoring and control of the planning.
    

    	
      Risk and opportunities: know to identify, assess, make a response plan, implement and control the risks and opportunities related to the project.
    

    	
      Interested parties: know to identify, analyze and involve, manage the attitudes and expectations of all the parties involved in the project.
    

    	
      Change and transformation: know to recognize the opportunities for change and transformation in processes, activities, structures which allow to improve actual and future projects, be forward-looking (IPMA, 2015).
    

    
      In total, they are 28 competences in which IPMA points out that a project manager must have knowledge, abilities and skills to ensure the success of a project.
    

  




  About the Design Module in the Projects Area



  Tobón (2008) mentions that the most relevant strategies to implement a module at an educational level are: the project method, the simulation, the learning based on problems, the maps method and the Kolb constructivist method. It presents the modules as plans which integrate learning and assessment with the aim that the student develop competences, enabling in this way to ensure that the student’s profile is in line with the competences needed in the field in the program they are enrolled in. The analysis, the understanding and resolution of a problem which is detected and associated with the thematic the program proposes is necessary to establish the module. It is pertinent for this research to mention that for Tobon (2008), the module has not only the purpose of learning of the students but the permanent reflection and improvement by the teachers when facing real cases which might require new strategies or views.



  The methodology used by FUNIBER in the Module for the Master in Project Design, Administration and Management is focused on the integration of theory and practice, considering that it must connect activities focused on both a theoretical and practical level around real problems previously detected to develop, through theory and practice, the development of competences associated to project management.



  The contents of the teaching materials of FUNIBER’s Design Module is divided into nine exercises which are developed progressively. Each exercise is revised and assessed by a tutor which orients the progress of work. Work is made in teams formed by groups of between 4 and 6 students from different nationalities which work in a virtual collaborative working environment to develop the Design Module. All the exercises have theoretical material which supports the contents, theories and units associated to each exercise. Below we are going to describe briefly the area which address each exercise developed in the module.



  In exercise one (1), the objectives which are pursued are aimed at the understanding and definition of the problem and conflict, introduction to the concept of project and the presentation of the problem-solving process (FUNIBER, 2017a).



  In exercise two (2), the aims pursued are aimed at identifying the final product and the operative unity in the project, recognizing the different kinds of plaintiffs involved in the project and their relationship in the system to be implemented (FUNIBER, 2017b).



  In exercise three (3), the objectives are to identify the requirements of the relevant involved parties, identify the constrictions and restrictions of the project and relate them with the parties involved; and finally to describe the characteristics of the service to be provided to meet the needs of the involved parties, considering the existing limitations (FUNIBER, 2017c).



  In exercise four (4), the objectives are to learn the methodology to carry out the identification and organization of the processes which take place in a project and to know the useful tools to formally document a process map and a working organizational chart (FUNIBER, 2017d).



  In exercise five (5), the objectives are to identify the variables which influence the working conditions in order to consider them in the creation of jobs, to know the relationships between the jobs and the efficiency of the system, as well as the relationship at a satisfaction level of the person who becomes employed. To think about the characteristics related to the people which will be employed and recognize the relationship between the working conditions and the human reliability presented by the person who becomes employed in a certain work (FUNIBER, 2017e).



  In exercise six (6), the techniques of analysis and identification of risks for the project are made known, knowing to quantify the risks and plan responses to them, introducing the concept of sensibility and tolerance of risks and recognizing the appropriate tools for taking decisions facing risks (FUNIBER, 2017f).



  In exercise seven (7), some basic concepts about economic assessment of projects and tools to formulate a budget framework and an inversion schedule are introduced (FUNIBER, 2017g).



  In exercise eight (8), the basic concepts about the phases of the life cycle of a project and the essential characteristics of each phase are recognized, and the importance of the organization between the formulation and management of the project phases are assessed (FUNIBER, 2017h).



  In exercise nine (9), a summary and presentation of all the work made in the previous exercises are made.



  The development of the Design Module is carried out meeting a delivery and revision agenda by the students and tutors respectively, in which there is a feedback about the development of the proposal of a project, following the structure which as previously described.



  

Method



  In this research, the design is non-experimental, because the study variables have not been manipulated intentionally, it is exploratory in its initial approach because it pretends to know the level of self-assessment which the sample selected has about a specific theme, without deepening in the relation between variables, with a mixed approach because, although the indicators of the competences are described qualitatively, a quantitative interpretation of them is made.



  The sample analyzed for this work is 36 students selected randomly within a population of 200 students which started the Design Module in the projects area in May 2018.



  The measurement tool has 29 questions validated internally with the Index of Cronbach´s Alpha and externally validated by experts in the field. Each one of the 28 competences which IPMA points out in its 3 areas are associated to a question, except the teamwork competence which was associated to 2 questions, considering that making this question about virtual environments of ream work is appropriate in the online context in which the Design Module is developed. 



  In the application of the survey, the tool Google Forms was used to distribute the tool and collect the data. In the statistic projection of the results, Unscramble 10.3 was used to analyze the main components, and Excel 2010 for the dispersion graphics.



  

Results



  The results obtained are represented in two formats. In both cases the self-assessment levels described in the surveys were synthesized at only 3 levels. For this purpose, in the cases in which there were 5 or more self-assessment levels, the values are grouped as seen in the table 1.



  Table 1. 



  Description of the criteria used for reducing the answer variability to only 3 levels.



  


  
    
        
          	Answer options
          	Interpretation for analysis of results
        

    
    
      
        	
          Assessments between 1 and 10, being 1 Deficient and 10 Excellent
        
        	
          For this case, answers between numbers 5 and 10 were only obtained. The values of the sum of the percentages obtained 5 and 6 at Low level, 7 and 8 at Intermediate Level and 9 and 10 at High Level.
        
      

      
        	
          Perfectly Capable, Very Capable and Averagely Capable
        
        	
          Averagely Capable Low Level, Very Capable Intermediate Level and Totally Capable were considered as High Level. 
        
      

      
        	
          Always, Many Times and Sometimes
        
        	
          Sometimes was considered as Low Level, Many Times was considered as Intermediate Level and Always was considered as High Level.
        
      

    
  

        Note: Source: Author’s creation, 2018.
    

      


  The first results format is a projection of all the competences included in the three areas proposed by IPMA regarding the distribution of levels of answers with a greater frequency in the sample studied (Figure 1).




  Figure 1. Projection of the competences per area based on the distribution of answers.



  Note: Source: Author’s creation, 2018.



  In Figure 1, the results of an analysis of Main Components (PCA) (Abascal & Grande, 2005) regarding the distribution of answers with maximum frequency on Intermediate Level is shown, provided that the tendency which explained the greater variability percentage in the competences studied (68%). The remaining percentage is explained by distributions which have high frequencies for the self-assessment levels Low and High. This graphic shows that, for the sample studied, most of students assessed themselves with an Intermediate Level in 92% of the considered competences. The other 8%of competences correspond to two competences in the area of people: Integrity and Results Orientation. For Integrity, a distribution with a greater results frequency in the High Level was found (projection in blue located at -9 units from the second main component and at 59 unities from the first main component), and for the Results Orientation, an almost equitable distribution between Low and High Levels (projection in blue located at 46 unities from the second main component and at 45 unities from the first main component).



  The second format in which results of this study are presented is scatter charts, specific for each one of the areas described by IPMA (Perspective, People and Practice). The percentages of answers obtained in each self-assessment level are detailed for each considered competence (Figures 2 to 4). 



  In the case of the Perspective area (Figure 2), it is seen that, for the sample studied, the greater answer percentages are located in the Intermediate Level, with values over 50% and the tendency in the 5 competences is the same in all cases.




  Figure 2. Distribution of answer percentages for the competences in Perspective area. 



    Note: Source: Author’s creation, 2018.



  In the case of the area of People (Figure 3), for the sample studied, a similar tendency to the one found in Perspective for 4 competences was found: Initiative and Inventiveness, Negotiation, Teamwork and Leadership. The competence of Personal Communication had an answer percentage of High Assessment level inferior to the one observed for the tendency previously described. On the other hand, the answer percentage of Intermediate self-assessment is superior to 70% in this case. Finally, the two extreme cases found in this are Integrity and Confidence, whose answer frequency was over 80% and the Results Orientation, whose percentages were distributed almost equitably between Low and High levels (48% and 505 respectively).




  Figure 3. Distribution of answer percentages for the competences in People area. 



  Note: Source: Author’s creation, 2018.



  In the Practice area, the formation challenge (the goal or the greater difficulty for the professor) is evident is the competence of Change and Transformation, where the self-assessment answer percentage in High level was the lowest of all the studied competences (inferior to 10%). Simultaneously, it can be seen that the Project Design competence has the greatest frequency of assessment in High level in this amount of data. The other competences follow the tendency previously observed, with a maximum answer frequency in the Intermediate level, with percentages between 40% and 80% of the answers collected.




  Figure 4. Distribution of answer percentages for the competences in Practice area. 



  Note: Source: Author’s creation, 2018.



  

Discussion and conclusions 



  Providing response to the objective explained in this work, the students of the Design Module in project area which started the transversal course in May 2018 assess themselves with an answer frequency distribution with maximum in Intermediate Level with 92% of the competences studied, as well as a distribution with maximum in High level for the competence of Integrity and Confidence and the equivalent Low and High in Results Orientation.



  To complete a low diagnosis, IPMA perspective recommends optimizing the measurement tool with competence self-assessment tools under different approaches. The optimization of this tool might be additionally taken into account from the perspective of complex approach proposed by Tobón (2008), who considers six assessment tools for each competence. In addition, for future diagnosis activities of the students´ level, it is proposed to use statistic told both for the selection of the sample to be studied and the preparation of the assessment levels of the questions included in the surveys (use of techniques of Experiment Design). However, to complete this work with data obtained at the end of the module, it is suggested to use the same measurement tool, the same student sample, as well as the same statistical analysis tools in this first diagnosis for the description of the results for comparative purposes. Obtain the data through this mean will be essential. However, this fact does not restrict the possibility to use simultaneously a new optimized tool on the basis of the criteria described in the previous paragraph. By this way, two objectives might be reached: to assess the actual state of the Module of Design and to optimize the competences measurement tool.
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