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Abstract

:

Assessment rubrics are recognized for their positive effects, being defined as an evaluative instrument that establishes assessment criteria and performance levels. In this sense, assessment rubrics can be associated with professional practices for more authentic assessment processes. In the context of Project Management, the International Project Management Association (IPMA) has developed a framework that establishes the individual competences for professionals working in the area, the Individual Competence Baseline (ICB). The objective of this study is to propose a process of rubric development for competence assessment in Project Management. A rubric for Leadership competence was developed to show the applicability and relevance of the proposed process. The research methodology adopted in the study was Design Science Research. The application and evaluation of this rubric in a pilot study show that the rubric development process allowed the creation of a specific rubric for the assessment of leadership competence. This paper guides those who need to develop and assess project management competences, and it is intended to propose a replicable process for the other ICB competences.
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1. Introduction


In a globalized, digitalized, and multicultural world that is intensely competitive and rapidly evolving [1], project management contributes to increasing the economic results of organizations. In Germany, as in other Western economies, 34.7% of work is organized in the form of projects [2], which suggests the importance of projects and project management [1].



Project management has become a global profession [3], where organizations engage in projects, programs, and portfolios, with cross-organizational, regional, national, and international boundaries. Thus, people working on projects must deal with highly diverse challenges involving external stakeholders and dealing with a wide range of factors, e.g., culture, language, socioeconomic status, and organization types.



In this sense, the project management profession requires a wide range of competences to be successful [4]. The International Project Management Association (IPMA) has developed the Individual Competence Baseline (ICB) [3], a global framework that defines the competences required by individuals working in the field of project, program, and portfolio management. It defines individual competence as the application of knowledge, skills, and abilities to achieve the desired results [3] but does not describe assessment methods in detail. Therefore, it is necessary to plan the assessment and develop an instrument to support the assessment of competences [5]. Moreover, the ICB presents a competence classification scheme in three domains: Perspective-focused competences, which respond to the context of projects; people-focused competences, which respond to personal and social topics; and practice-focused competences, which respond to the specific practices, methods, and tools of project management [3].



The increasing importance and diversity of project management competences indicate a clear need to develop methods for the assessment of competences in this area of knowledge [6]. This need is reinforced for team acquisition, professional development and for selection of people that effectively represent the competences [7,8], and in certification processes in which the assessment should be closely linked with professional practices [9,10]. Furthermore, Starkweather and Stevenson [9] state that there is a need for more diverse, innovative, and rigorous assessment methods: “The temptation to rely on a checkmark in the certification box as indicative of an imprimatur for project management success needs to be supplanted with a more rigorous and specific assessment of a candidate’s communication and decision-making abilities.” Thus, the commonly used assessment methods do not seem to be sufficient to select, hire, or develop professionals for professional practice. So, there is a need to propose approaches that can assess the project management professional, organizations, and certifying bodies for the real challenges of the job [11]. That being said, it is intriguing to note that the literature is scarce regarding the assessment of project management competences.



Considering that rubrics allow for an assessment based on rigorous criteria and performance levels developed according to the context of the assessment [12,13], professionals can rely on the results to develop and set goals to increase their performance. Thus, a process for developing rubrics to assess competences, based on a reference framework, may stand out in supporting an assessment instrument that will contribute to the development of project management professionals. Considering this need, this work aims to answer the following research question: “How to develop rubrics for the assessment of ICB project management competences, and in particular how to develop a leadership rubric?”



To answer this question, the objective of the study is to propose a process to develop rubrics for the assessment of project management competences, based on the ICB framework of competences. Additionally, this work aims to apply that process to develop one specific rubric for leadership, as a way to show the applicability of the process. The work was developed using Design Science Research, first to develop a process and then to apply the process for the development and evaluation of the rubric.




2. Theoretical Background


2.1. Assessment of Competences


Qualification frameworks such as the European Qualifications Framework (EQF) or the Assessment of Learning Outcomes in Higher Education (AHELO) are examples of studies that created a context for a generic definition of the required level of competences for different educational levels [14]. Nevertheless, there is still a need for methods and systems for the assessment of competences in specific contexts and specific areas of knowledge [15,16,17,18,19,20]. Although access to higher education qualifications has been increasing around the world, the diversity of international and inter-national contexts in the development of competences [14] creates a highly complex system for the assessment of competences.



The assessment of competences may be addressed by highly diverse methods and approaches, which may be useful in different contexts and settings [16] even if they are less structured or standardized. One may reflect upon cases where written tests, direct observations, or indirect observations may all be useful to address different competences. This leads one to consider that the utilization of several types of assessment methods and instruments, both in educational and professional settings [21], could, if practical, help in evaluating different parts of a competence or different types of competences. Interestingly, this may even include “spontaneous behaviors of individuals in the absence of a clearly delimited stimulus” [21].



A project manager’s competence may be assessed from two main perspectives [22], a deontological perspective—“right” action, focused on knowledge—or a consequentialist perspective—“best possible” outcome, focused on performance-based criteria. While these two approaches are not in full opposition, they are based on different perspectives that may influence the assessment process. As an example, one could say that a test would be mainly applied in the former perspective and a report of experience would be applied in the latter perspective.




2.2. Rubrics for Assessment


Rubrics are considered an effective approach to achieving reliable (consistent) and valid (accurate) professional judgment of performances [23]. Thus, rubrics may be considered important instruments in assessment processes [24], identified as tools that establish criteria and levels through a rating scale and can provide the most equitable and consistent assessment, reducing subjectivity [25]. Qualitatively, they describe and score the observable differences of the individual [12]. Following Dawson [26], rubrics are more than just a tool used to support evaluators in making decisions.



A rubric is usually structured as a matrix of rows and columns. The top row contains various levels of performance, for example, ranging from “unacceptable” to “exemplary.” The leftmost column of the rubric matrix consists of a list of criteria or components that is being assessed. Each cell is defined by detailed descriptors that explain the specific competences to be demonstrated, covering the full range of performance levels for each criterion [13]. The use of rubrics is widely recognized for their positive effects, most notably because they enhance the learning, teaching, assessment, and grading processes and are characterized as a simple tool for assessment support [27].



The use of rubrics is evidenced in a variety of contexts, such as in education, to evaluate healthcare professionals, and/or for a professional evaluation. Brookhart and Chen [28], in an extensive review of research conducted between the years 2005 and 2013 on the use of assessment rubrics in educational settings, state that rubrics allow for gathering information about what learners know and can do to improve their performances [27]. According to Andrade, et al. [29], the use of rubrics increases student performance, that is, with knowledge of evaluative criteria student, in a concrete way, to identify and thus mobilize the required competences. Thus, with the knowledge and perception of which evaluation criteria are important, the individual can develop and even improve his performance.



According to Dawson [26], the use of rubrics has increased both in research and practice, and the term has come to represent divergent practices. Since the beginning of its use in education, ‘rubric’ has not been a particularly clear term. In his study, he concluded that none of the 14 studies reviewed on rubrics to evaluate student work could be replicated. Papadakis et al. [30] created a rubric to evaluate the quality of educational apps for pre-schoolers. Using a sample that consisted of preschool teachers and undergraduate students in the department of preschool education and with the improvements of two experts, the rubric entitled BRubric for the EValuation of Educational Apps for Preschool Children (REVEAC) was developed. Tai et al. [31] corroborated this by stating that rubrics can be thought of as a scaffold to support the development of students’ evaluative judgement. In addition, Lo and Yang [32] developed a rubric associated with the simulation of childhood pneumonia to examine the learning efficacy of students using the rubric to assess the knowledge, skills, and attitudes in the simulation. The results indicate that the rubric can help students to develop their learning process in a more organized way, promote the development of their childcare performances, and help them in their future clinical care practices.



Regarding the use of rubrics for professional assessment, according to [33], the interest in using rubrics in business programs is growing rapidly [24]. In the professional field, countries such as the United States, United Kingdom, Australia, France, and Turkey, as well as globally recognized certification bodies, namely the Association to Advance Collegiate Schools of Business (AACSB); Association of MBAs (AMBA), and EFMD Quality Improvement System (EQUIS), have adopted the assessment of learning outcomes as an assurance and certification process and have contributed to the growing awareness of the importance of rubrics in professional education [12]. Accordingly, in project certification, there is an encouragement of individuals who work on projects to improve their knowledge and competences [3]. In this sense, the use of rubrics in the professional certification process is a viable solution to examine real situations, ensure the achievement of specified results, and contribute to professional development.



Thus, in either educational or organizational settings, the individual’s performance should increase with the understanding of quality criteria. In this study, for the development of the rubric, the criteria are defined and recognized worldwide by IPMA [3].



According to Arcuria, Morgan, and Fikes [24], Brookhart [34], and Popham [35], rubrics have some essential elements, namely, assessment criteria, performance levels, and the scoring strategy.



Assessment criteria are the factors considered when determining the quality of work/activity and should provide clarity for understanding the performance requirements. They are characterized as detailed explanations of what is to be achieved to demonstrate the level of performance of competence [12]. To evaluate and prepare future engineers, it is expected to identify job performance that will suggest success in the professional environment. However, when a rubric is used to evaluate the performance of professionals, the assessment criteria should be directly related to expected professional practices [18].



Performance levels have been minimally discussed in the literature, and there is no consensus on the ideal number of descriptive levels in a rubric [5]. According to Popham [35], three to five levels should be considered; Stevens and Levi [36] recommend a minimum of three levels; Brookhart [34] recommends a maximum of four levels. However, there is a consensus that they should be few and meaningful.



Regarding the scoring strategy, traditionally, when using a rubric, one should examine the criteria and assign a score according to the demonstrated competence of the appraisee [13]. In addition, the overall score may be averaged or a final score may be given, depending on the rater’s conception of the relative importance of each criterion [13].



Rubrics are generally categorized by two different aspects of their composition. The first aspect to consider is whether the rubric treats criteria one at a time or together, and the other is whether the rubric is general and can be used with a family of similar tasks or whether it is task-specific and applicable only to one assessment. It is these aspects that define the types of rubrics [24,27,34], which can be defined as analytic and holistic rubrics.



The design and development of rubrics are concurrently reviewed in the educational area. Educational researchers have studied aspects of rubric design and have come up with recommendations for development [12]. Accordingly, one may use the steps described in Table 1.




2.3. Individual Competence Baseline (ICB)


The rapid recognition of project management as a global profession has given rise to several frameworks that define the profession in terms of techniques, concepts, and tools [37]. These frameworks present areas of knowledge, processes, or competences that are important in project management practice [38]; in this sense, they play crucial roles in project management and the success or failure of a project is linked to their correct application [39].



Frameworks are used in certification processes and in the development and assessment of professional competences since individuals who can demonstrate the knowledge and competences evidenced in the frameworks are considered professionally competent [37].



In project management, although several frameworks are available, few are based on individual competences and specify the essential competences for the development of people in project environments [40]. The International Project Management Association (IPMA) has positioned itself to be the first to promote a global framework focused on individual competences in project management [40].



The Individual Competence Baseline is an excellent reference source for those seeking an option for more human-centered project management methods [3]. Furthermore, it has a comprehensive structure and was developed over three years by more than 150 experts from around the world. It describes a coherent inventory of competence elements that an individual needs to have or develop to successfully master the work package, project, program, or portfolio they have been assigned to manage [3]. This framework does not detail competences by specific roles (e.g., project manager or planning expert) but rather in terms of what is required in the domain of project, program, and portfolio management.



According to IPMA [3], the term “competence” is understood as the “application of knowledge, aptitude and abilities to achieve the intended results”. Knowledge is the body of information and experience that an individual possesses. Aptitude is defined as the specific techniques that an individual knows and enables him to perform a task. When individuals can effectively use knowledge and skills in a given context, then they demonstrate competence. For example, being able to successfully plan and manage a project schedule can be considered a competence.



The IPMA [3] ICB has twenty-eight competence elements needed to manage projects and is divided into three competence areas: Perspective, people, and practice [3], as represented in Table 2. These areas focus on different aspects of competence, contributing to a holistic perspective of the individual.



Practice-focused competences (13 elements) are the skills required for specific methods, tools, and techniques used in projects, programs, or portfolios to realize their success. People-focused competences (10 elements) consist of the personal and interpersonal skills needed to successfully participate in or lead a project, program, or portfolio. Perspective-focused competences (5 elements) include the reference for tools, methods, and techniques through which individuals interact with the environment, as well as the rationale that leads people, organizations, and societies to initiate and support projects, programs, and portfolios.



One of the objectives of the ICB-IPMA [3] is to serve as a basis for defining and supporting the development of the individual competences of professionals working in the area. In this sense, it is an excellent reference to contribute to research in the development and assessment of competences. Figure 1 illustrates the main competence elements defined by the ICB [3], i.e., the competence is described or explained through indicators, which are characterized by the key measures, which may be seen as descriptors of each indicator.





3. Research Methodology


The objective of this study is to propose a process to build rubrics for assessing project management competences, based on the ICB-IPMA framework. Additionally, this work intends to apply the proposed process to develop a specific rubric for Leadership competence. Even though any rubric for any IPMA competence would be useful to show the applicability of the process, Leadership was selected due to its importance in project management teams.



Thus, as the objective of the work induces the need to develop the process and evaluate it using a rubric, Design Science Research was adopted. Design Science Research (DSR) is a research approach in which the object of study is the design process, i.e., it simultaneously generates knowledge about the method used to design an artefact [41]. Research based on Design Science must produce a viable artefact in the form of a construct, model, method, and/or an instantiation [42]. The Design Science research method cycle according to Takeda, et al. [43] consists of 5 sub-processes:




	(1)

	
Awareness of the problem: Refers to the understanding of the problem involved [42]. The result is the definition and formalization of the problem to be solved, its boundaries (external environment), and the necessary satisfactory outcome.




	(2)

	
Suggestion: To suggest key concepts needed to solve the problem.




	(3)

	
Development: To construct candidates for the problem from the key concepts using various types of design knowledge (when developing a candidate, if something unsolved is found, it becomes a new problem that should be solved in another design cycle).




	(4)

	
Evaluation: Defined as the process of verifying the behavior of the artefact in the environment for which it was designed.




	(5)

	
Conclusion: General formalization of the process and its communication to academic and professional communities.









Understanding the problematic elements of the study involved a broad literature review of the essential elements for the development of rubrics. The analysis of these elements aimed to identify the aspects that are defined and considered in rubrics for assessment [12,13,24,27,34]. Considering that instruments to evaluate Project Management competences that are associated with the professional practice were not identified, there was a suggestion to create a process for the development of rubrics in this context. This was followed by the development of the process based on the IPMA Individual Competence Baseline (ICB) framework, which is described in Section 4. The evaluation of the process was based on the application of the process to develop a specific rubric (Section 5), which is followed by the conclusion.



The development phase was focused on the most subjective part of the development of a rubric, selecting and defining the boundaries of the area of knowledge, which is the first step of the procedure presented above [12] (see Table 1). To comply with the objectives of this phase, the research team developed a process that should reduce the subjectivity and be replicable for all competences of the ICB-IPMA competences baseline.



For the evaluation phase, a rubric was designed and evaluated, following the instructions defined in the Rubric Development Process (described in Section 4). The evaluation involved five professionals (n = 5) with 5 to 18 years of experience. The professionals were selected considering the following criteria: They should have training and practical experience in project management and project leadership, including in assessment and competence development. Only one of the participants did not have a master’s degree, but he had a specialization in project management. The other four participants had Master’s degrees, specifically one in Physics, another in Project Management, and two in Industrial Engineering and Management.



The participants were interviewed online through a semi-structured script to collect data for content validation of the leadership competence rubric. Informed consent was obtained from all participants involved in the study, and only one of the researchers kept the required information for the purpose of analysis, guaranteeing the protection of personal data.



The objective was to collect the perception of the professionals regarding their agreement and/or disagreement with the elements of the rubric and suggestions for improvement. During the interview, the professionals answered a questionnaire with general and specific dimensions using a five-point agreement Likert scale: 1—Strongly disagree, 2—Disagree, 3—Indifferent, 4—Agree, and 5—Strongly agree. In total, the questionnaire had 8 questions, specifically 3 global and 5 specific questions.



The general dimension included the following elements:




	
The rubric’s assessment criteria are relevant and measure important competences related to leadership practices in project contexts.



	
The rubric’s indicators do not address extraneous content and address all aspects of the intended content.



	
The rubric’s rating scale and performance levels are adequate for the assessment of the important indicators of leadership competence.








Regarding the specific dimension of the rubric, for each indicator, a question was developed: “The performance levels allow to identify all the Key measures of the intended performance, are clearly written and consistent across all scales (inadequate, lower than expected, satisfactory, good and excellent) of the rubric”.



To analyze the results of this questionnaire, Cronbach’s Alpha Coefficient and Content Validity Index (CVI) were calculated using the SPSS (Statistical Package for the Social Sciences) version 26 software.



Cronbach’s alpha coefficient is a technique used to evaluate the reliability and internal consistency of instruments [44], often referred to as the main reliability estimator [44,45]. The Content Validity Index (CVI) is a quantitative approach used to assess the content validity of an assessment instrument; this index measures the proportion of experts who agree on aspects of the instrument [46]. The index is calculated on a Likert scale and is measured through the item Content Validity Index (CVI-I) and the overall Content Validity Index (CVI-G), according to Equations (1) and (2).



According to Shrotryia and Dhanda [47], the Content Validity Index is widely used to determine content validity; however, it does not consider the amount of agreement that may occur due to chance among experts. The acceptance interval of the index follows, as proposed by [46] with CVI ≥ 0.80.


  C V I − I =   N u m b e r   o f   P r o f e s s i o n a l s   a g r e e i n g   o n   t h e   i t e m   T o t a l   N u m b e r   o f   P r o f e s s i o n a l s    



(1)






  C V I − G =    ∑  C V I   o f   e a c h   i t e m   N u m b e r   o f   i t e n s    



(2)







Finally, this rubric was applied in a pilot study, and an improvement to the leadership rubric was developed. This was developed in an online environment in January 2022. The online setting included a scenario with a leadership challenge where each participant should react and explain the way they should overcome such a challenge. Scenarios allow professionals to respond to challenges supported by their competences and to be evaluated according to the situation they are being confronted with [11,48].



The pilot study included the participation of 10 evaluated professionals and 2 experts acting as evaluators. The professionals were recruited mainly through the Master’s in Engineering Project Management from a Portuguese university, of which 4 were female and 6 were male, and 7 were Brazilian, 2 were Portuguese, and 1 was Colombian. All participants have knowledge and experience in project management and project leadership competences. Most have a background in engineering, and all had already participated in projects, either on a project team or assuming the leadership of the project.



The evaluators were two experts with experience in assessment. Expert 1 is a professor and researcher with more than 25 years of experience in the academic world, with high-impact publications, projects, and cooperation with universities and companies. The other expert is a professor and researcher with more than 15 years of research experience in competence development.



Each evaluator received the rubric in an Excel file to evaluate so that each evaluator could mark with “x” the proficiency levels of each professional and obtain the overall rating. The evaluators’ scores passed the ICC (Intraclass Correlation Coefficient) statistical test to measure the inter-rater reliability agreement. Discrepancies between scores were not discussed and a consensus was not sought.



At the end of the assessment process, perceptions regarding difficulties and suggestions concerning the use of the rubric were gathered from the evaluators.




4. Rubrics Development Process


This section aims to present the process developed to design rubrics for assessing ICB-IPMA project management competences. The process is mostly based on the work by Reddy [12], represented in the left part of Figure 2, improved with processes or details for operationalizing the development of rubrics less ambiguously. Figure 2 illustrates the overall process that will be described in the remaining parts of this section.



Following this study, a process was developed that can be replicated and applied in different project management contexts and for different competences. The following sections present the rubric development process.



4.1. Identification of the Competences and Evaluation Criteria


To be able to identify competences and criteria of the project management area of knowledge, one may use the definition, indicators, and key measures described by the ICB-IPMA. Furthermore, this framework may be used as the basis for the application of a replicable process, contributing in this way to reducing the usual ambiguity of this part of the rubric’s development.



As can be seen in Figure 1, for each competence element of the ICB-IPMA, there is a set of key indicators that may be used as the main criteria to assess each competence. The indicators are observable elements that allow an understanding of the individual’s performance in general. To obtain more specific observable elements of competence, one can use the key measures defined in the ICB-IPMA. The measures were characterized with a set of evaluative elements and described ways to specifically satisfy each indicator. For a given indicator, one can have, for example, three, four, or even five performance key measures that characterize it. According to IPMA [3], the ICB framework, including indicators and key measures, may be seen as a “companion on the journey of lifelong individual progression, from self- or external assessment of actual competence level, through the definition of desired development steps to the evaluation of achievements.”



Following this discussion, one may define a process for the definition of the criteria to assess each competence defined by the ICB-IPMA. Accordingly, Figure 3 presents the process diagram, designed with the BPMN standard language [49], which can be replicated for the definition of all project management competences.




4.2. Identification of Levels of Performance


Several levels must be defined for the interpretation and judgement of the participant’s performance. As mentioned before, there is no fixed reference about the exact number of levels that must be included in a rubric. However, the number of levels on the rating scale should be developed consistently and should be applied to diverse types of competences. Taking these ideas as a starting point and considering that the rubric would be used by professionals, and for professionals, in highly diverse contexts and competences, the research team decided to select the following 5 levels of performance: Inadequate (1); lower than expected (2); satisfactory (3); good (4); and excellent (5). This scale was also analyzed later in the evaluation phase by professionals and experts.




4.3. Development of Descriptive Scoring Schemes


After the definition of the performance levels, it was necessary to develop descriptive scoring schemes for each level, considering that this is an analytical type of rubric.



Part of this phase was dedicated to defining a way to quantitatively assess individual competences. For a rubric to produce a rating, a procedure or set of rules must be defined, which often involves the distribution of weightings per criterion. In this sense, an understanding of the level of performance for each criterion and the level of performance, including a global assessment, will be necessary [17,27]. The scoring scale considers the following aspects:




	
Each performance level assigns a numeric level from 1 to 5 to the competence indicator/criterion. If there are several evaluators, the translation between the evaluation average of all evaluators is performed according to Table 3.



	
The competence assessment level is defined by the weighted average of all performance levels of competence indicators. This is of the utmost importance if, in some specific context, a criterion (indicator) has greater impact and/or significance in the assessment process, and in this case, different weights can be assigned.










5. Development, Application and Evaluation of a Rubric


A rubric was developed and applied in a pilot study for the evaluation of the proposed process. Even though any competence rubric could be selected to evaluate the development process, the research team selected Leadership competence. This decision was influenced by the fact that it is considered of the utmost importance for the success of projects [3,50], and thus, could have a direct impact on the project management area, helping organizations to reach their business goals. Additionally, this could contribute to overcoming a gap in project management, as the authors did not find any article that addressed the development and use of rubrics for the assessment of leadership competences.



Thus, to develop the leadership rubric, according to the developed process, the first step (Section 4.1) was to identify the indicators and key measures for evaluation (Table 4).



The team developed two versions of the descriptive scoring schemes, to identify which one would fit the objective of the study best. The first version was characterized by longer writing, including all performance key measures. As this could be too long, a second version was created, with a shorter version of the wording, where the indicators were presented in another part of the rubric. The difference between both versions was evaluated during the evaluation phase/pilot study by professionals and experts.



An example of the two wording versions of the assessment criterion for leadership competence is shown in Table 5. In this example, one indicator has the following four performance key measures: Initiate actions and proactively offer help and advice: “Proposes or exerts actions”; “Offers unrequested help or advice”; “Thinks and acts with a future orientation (i.e., one step ahead)”; “Balances initiative and risk”. Thus, as can be seen, version 1 requires some art to create meaningful text versions that include all key measures.



5.1. Evaluation of the Leadership Rubric


In this phase, the developed rubric was evaluated by project management professionals (n = 5) who were interviewed, and data were collected about their perceptions. The results indicate that the assessment criteria, indicators—question 1, key measures—question 2, and the performance levels scale and wording—question 3, gathered a strong level of agreement. The results for the rubric’s assessment criteria—indicators and key measures, and rating scale and performance levels are illustrated in Figure 4. The full questions can be reviewed in Section 3.



In addition, the following five questions, related to each indicator, were checked: “Considering the [Indicator X] the performance levels are written clearly and consistently across all scales and allow to identify all the Key measures”. An analysis structure was created (Table 6), which aggregates the negative points of the scale (“disagree” and “strongly disagree”), the neutral point (“indifferent”), and the positive points of the scale (“agree” and “strongly agree”). The analysis of these results shows that none of the indicators received a negative classification, presenting a predominantly positive assessment. Nevertheless, indicator 2 “Take ownership and show commitment” shows a neutral level very similar to the positive one, which could indicate lower agreement with the wording of the scale. As the wording is directly associated with the ICB-IPMA framework, and no additional results indicate a need to change the scale, and thus, considering that there was no strong opposition, the research team decided to keep the scale.



The result of the internal consistency of the questionnaire presented a Cronbach’s alpha of 0.849, indicating good internal consistency [51]. The inter-expert agreement index was measured by the Content Validity Index (CVI) (Table 7).



The Validity Concordance Index at the level of each item, shows, for questions 1, 2, and 3, 100% agreement among professionals. For questions 4, 6, 7, and 8, acceptable agreement of 80% was observed, and for question 5, low agreement of 60% was observed among the professionals. For these low concordances, improvements were made to the rubric. The overall result indicated the Overall Content Validity Index (S-CVI) > 0.80, indicating overall agreement within acceptable parameters.




5.2. Application and Improvement of the Leadership Rubric


This section describes the main results obtained during the application and the final improvements to the rubric.



The rubric development process must include a pilot study that, in this case, focused on applying the rubric that is used as an example of the process for rubric development—the leadership rubric. This pilot study was developed with 10 professionals being assessed in a leadership scenario, where each one should give evidence about their competences by means of the way they will overcome the challenge set by the scenario. Additionally, two experts acted as evaluators and gave feedback about the process. This feedback was analyzed and, whenever considered useful, was used for the improvement of the rubric.



Regarding the difficulties experienced with the assessment rubric, the experts reported initial difficulties. To help deal with those initial difficulties, one of the experts proposed developing a simulation before applying the rubric.




“During the assessment process, I initially felt some difficulty to capture all the variants of the assessment elements. Because there are many indicators and many measures, it is difficult for us to be prepared to hear what is happening in the scenario, to observe, and at the same time link it to all those elements. So, in the beginning, it’s a little hard to get started, but after a while, you can handle the model.”



(Expert 1)






“As the process went on, I felt more comfortable and secure, I was even more agile in using the score sheet.”



(Expert 2)






“At the beginning using the rubric and being aware of the scenario, etc. Familiarizing myself in practice with the instruments helped. Hence, suggesting a simulation beforehand would help in preparation for the assessment process.”



(Expert 2)





Additionally, both evaluators added that they preferred to assess using the rubric model with a simple descriptive performance level—version 2 of Table 5.




“The main difficulty I felt was covering all the assessment measures and all the indicators. In my case, it was easier when I didn’t have to evaluate by measures.”



(Expert 1)






“I felt more comfortable with an assessment by indicator rather than by measure; however, the information from the measures was critical to a better understanding of each indicator.”



(Expert 2)





Several suggestions emerged from professionals during the evaluation phase and from the pilot study experts. Thus, two improvements were proposed for the final leadership rubric, namely:




	(a)

	
Choice of the descriptive scoring scheme.




	(b)

	
Changing the layout of key measures.









It was decided to group, using general wording, the performance for each criterion evaluated (version 2) so that the process could be replicated and standardized for other items. The wording containing all the measures (version 1) generates a more extensive grid and makes the assessment process more difficult, as mentioned by both experts.



The other proposal highlighted for improvement was the arrangement of the key measures in the rubric, highlighted by both experts. The change in the arrangement of the key measures emerges, therefore, from the evaluators’ indication of the processes of evaluating and observing according to the indicators. In summary, the performance key measures support the assessment process and, in this case, can be relocated to the bottom of the rubric.



The changes were considered important contributions mainly for the visualization of the assessment criteria. Compared to the previous version, improvements were sought so that the rubric would be able to represent the assessment criteria and the performance levels.



Thus, the final version of the project management rubric can be seen in Table 8, with the indicators (criteria) represented on the left of the rubric. The top row presents the level of performance, defined in the following way: Inadequate (1); lower than expected (2); satisfactory (3); good (4); and excellent (5). The cells present a short description of the performance for each indicator, thus establishing: “The demonstration of this indicator and its measures are {“not adequate”|“lower than expected”|“satisfactory”|“good”|“excellent”} [12].





6. Discussion


Different instruments can be used for competence assessment, such as written tests, interviews, portfolios, rubrics, and direct or indirect observations. These instruments and respective criteria should allow one to create links between theory and practice during the mobilization of competences [52]. Thus, the development of a design process for project management rubrics that can be replicated to develop diverse rubrics and assess different competences is an important contribution to the articulation between theory and practice. This is particularly evident because the rubric is based on a widely recognized framework built by professionals and has become an excellent way to effectively prepare professionals for their practice [18].



The quality of a rubric [12] may be verified by different means, including the enrolment of experts. In that sense, to ensure the quality of the proposed process, validation by experts contributed to important improvements to the final version of the instrument. Regarding the leadership rubric developed, the experts emphasized the contribution of the instrument to evaluate candidates, with no fundamental difficulty. They mainly refer to the idea that the experience with the rubric and the process makes it easier to apply it and that the less completed scale (version 2) is more intuitive.



According to Arcuria, Morgan, and Fikes [24], Brookhart [34], and Popham [35], rubrics should have some essential elements: Assessment criteria, performance levels, and a scoring strategy. Thus, evaluation criteria, indicators, and key measures were evaluated. Sought to contemplate the main indicators and key measures of project management, however, these criteria should be associated with the purpose and context of the evaluation, thus, it should analyze which of the evaluative criteria should be inserted in each context. Finally, the scoring scale allowed us to identify the performance level of each candidate/professional.



Assessment rubrics have benefits in different contexts, namely, evaluating students [26,28,29,30,31,32]; the evaluation of professionals [18,33]; and from an organizational perspective, the identification of needed competences [24]. From the perspective of the organization, such a process of development of rubrics may be used for the selection of new employees or internal evaluation for professional development purposes. Moreover, the use of rubrics, in accreditation processes, allows professionals to reflect and observe the evaluation parameters, directing their efforts to develop their competences.




7. Conclusions


This work presents a process of development of rubrics, which may be included in the class of assessment methods that try to capture the level of performance, linking this with the knowledge required to perform according to the expected professional or educational outcome [24,34]. From this perspective, this work proposed a process for the development of rubrics for the assessment of ICB-IPMA project management competences. The proposed process leans on the work of Reddy [12], adding a standard process to design rubrics for all ICB-IPMA competences in a replicable way. Neither the IPMA [3] describes ways to assess project management competences, nor, to the best of our knowledge, do other works define a process for the development of rubrics for project management competences in a systematic way.



The overall process of development was evaluated through the development of a specific rubric for Leadership competence, including the required objects of knowledge and criteria (proposed process); performance scale wording and valuation; feedback and validation with professionals; and piloting with experts and final improvement.



Moreover, the detail presented in the design, evaluation, and application of the leadership rubric may support other researchers, practitioners, or teachers to develop rubrics for other settings and areas of knowledge, namely, to support certification processes, selection and development of team members, and hiring new employees. In the academic environment, it presents a pedagogical contribution and can be used in different methodological approaches, such as in pre- and post-assessment of student competences. Moreover, it is characterized as a differentiated assessment instrument compared to traditional educational assessment instruments, such as written tests, by integrating assessment criteria associated with professional practices.



In future work, authors intend to develop rubrics to assess other competences defined in the ICB, applying the process for the development of rubrics and replicating it for other competences.
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Figure 1. ICB elements: Competences, indicators, and key measures. 
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Figure 2. Rubric Development Process. 






Figure 2. Rubric Development Process.



[image: Education 12 00902 g002]







[image: Education 12 00902 g003 550] 





Figure 3. BPMN Process Diagram for the definition of the assessment criteria for ICB competences. 
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Figure 4. Assessment Criteria (Indicators and Key measures). 
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Table 1. Steps for the development of rubrics [12].
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	#
	Steps





	1.
	Identification of the learning objectives and identification of qualities (criteria)



	2.
	Identification of levels of performance



	3.
	Development of separate descriptive scoring schemes



	4.
	Obtaining feedback on the rubrics developed



	5.
	Revision of rubrics



	6.
	Testing the reliability and validity of the rubrics



	7.
	Pilot testing of the rubrics



	8.
	Using the results of the pilot test to improve the rubrics
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Table 2. ICB Individual Project Management Competence—IPMA [3].
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	Practice Focused

Competences (13)
	People Focused

Competences (10)
	Perspective Focused

Competences (5)





	Project design
	Self-reflection and self-management
	Strategy



	Requirements and objectives
	Personal integrity and reliability
	Governance, structures, processes



	Scope
	Personal communication
	Compliance, standards, regulation



	Time
	Relationships and engagement
	Power and interest



	Organisation and information
	Leadership
	Culture and values



	Quality
	Teamwork
	



	Finance
	Conflict and crisis
	



	Resources
	Resourcefulness
	



	Procurement
	Negotiation
	



	Plan and control
	Results orientation
	



	Risk and opportunity
	
	



	Stakeholders
	
	



	Change and transformation
	
	



	Selection and balancing
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Table 3. Scoring Scale for a Rubric.
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	Performance Scale
	Level
	Evaluation





	Inadequate
	1
	evaluation ≤ 1.0 points



	Lower than expected
	2
	1 < evaluation ≤ 2.0 points



	Satisfactory
	3
	2 < evaluation ≤ 3.0 points



	Good
	4
	3 < evaluation ≤ 4.0 points



	Excellent
	5
	4 < evaluation ≤ 5.0 points
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Table 4. Indicators and key measures of the Leadership rubric according to the ICB-IPMA.
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	Indicators
	Key Measures





	I1. Initiate actions and proactively offer help and advice
	1.1 Proposes or exerts actions; 1.2 Offers unrequested help or advice; 1.3 Thinks and acts with a future orientation (i.e., one step ahead); 1.4 Balances initiative and risk.



	I2. Take ownership and show commitment
	2.1 Demonstrates ownership and commitment in behaviour, speech and attitudes; 2.2 Talks about the project in positive terms; 2.3 Rallies and generates enthusiasm for the project; 2.4 Sets up measures and performance indicators; 2.5 Looks for ways to improve the project processes; 2.6 Drives learning.



	I3. Provide direction, coaching and mentoring to guide and improve the work of individuals and teams
	3.1 Provides direction for people and teams; 3.2 Coaches and mentors team members to improve their capabilities; 3.3 Establishes a vision and values and leads according to these principles; 3.4 Aligns individual objectives with common objectives and describes the way to achieve them.



	I4. Exert appropriate power and influence over others to achieve the goals
	4.1 Uses various means of exerting influence and power; 4.2 Demonstrates timely use of influence and/or power; 4.3 Perceived by stakeholders as the leader of the project or team.



	I5. Make, enforce and review decisions
	5.1 Deals with uncertainty; 5.2 Invites opinion and discussion before decision-making in a timely and appropriate fashion; 5.3 Explains the rationale for decisions; 5.4 Influences decisions of stakeholders by offering analyses and interpretations; 5.5 Communicates the decision and intent clearly; 5.6 Reviews decisions and changes decisions according to new facts; 5.7 Reflects on past situations to improve decision processes.
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Table 5. An example of the two versions of the descriptive scoring schemes.
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	Version
	Inadequate (1)
	Lower than expected (2)
	Satisfactory (3)
	Good (4)
	Excellent (5)





	“Version 1”
	Proactivity, help and advice are not adequate, as the initiative to propose or carry out actions, including offering help and advice, is lacking. Does not show anticipatory thinking about situations. Initiatives are not balanced in terms of their pros and cons.
	Proactivity, help and advice are lower than expected in that there is little initiative to propose or carry out actions, including offering help and advice. Demonstrates poor anticipatory thinking about situations. Demonstrates difficulty in balancing initiatives, taking into account their pros and cons.
	Proactivity, help and advice are satisfactory in that initiatives are partially developed to propose or carry out actions, including offering help and advice. Demonstrates effort in anticipatory thinking of situations. Demonstrates balancing some initiatives, taking into account their pros and cons.
	Proactivity, help and advice are good, in that, overall, initiatives are shown to propose or carry out actions, including offering help and advice. Demonstrates some anticipatory thinking about situations. Demonstrates balancing initiatives and risks well, taking into account their pros and cons.
	Proactivity, help and advice are excellent as initiatives are shown to propose or take action, including offering help and advice. Demonstrates excellent anticipatory thinking of situations. Demonstrates exceptional balancing of initiatives and risks, taking into account their pros and cons.



	“Version 2”
	The demonstration of this indicator and its measures is not adequate.
	The demonstration of this indicator and its measures is lower than expected.
	The demonstration of this indicator and its measures is satisfactory.
	The demonstration of this indicator and its measures is good.
	The demonstration of this indicator and its measures is excellent.
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Table 6. Results of the Assessment Criteria of a Rubric.
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	Indicators
	(−)
	( )
	(+)





	I1. Initiate actions and proactively offer help and advice
	
	1
	4



	I2. Take ownership and show commitment
	
	2
	3



	I3. Provide direction, coaching and mentoring to guide and improve the work of individuals and teams
	
	1
	4



	I4. Exert appropriate power and influence over others to achieve the goals
	
	1
	4



	I5. Make, enforce and review decisions
	
	1
	4
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Table 7. Content Validation Index.
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	Question
	Professional 1
	Professional 2
	Professional 3
	Professional 4
	Professional 5
	n
	I-CVI





	1
	4
	5
	5
	5
	4
	5
	1



	2
	5
	5
	4
	5
	5
	5
	1



	3
	5
	5
	4
	5
	5
	5
	1



	4
	4
	5
	3
	5
	4
	4
	0.8



	5
	4
	3
	3
	5
	4
	3
	0.6



	6
	4
	4
	3
	5
	5
	4
	0.8



	7
	4
	5
	3
	4
	4
	4
	0.8



	8
	4
	4
	3
	4
	5
	4
	0.8



	
	
	
	
	
	
	
	S-CVI 0.85
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Table 8. Rubric for Assessment of Leadership Competences—Final Version.
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	(1)
	(2)
	(3)
	(4)
	(5)



	Indicators
	The demonstration of this indicator and its measures is not adequate.
	The demonstration of this indicator and its measures is lower than expected.
	The demonstration of this indicator and its measures is satisfactory.
	The demonstration of this indicator and its measures is good.
	The demonstration of this indicator and its measures is excellent.



	I1—Initiate actions and proactively offer help and advice
	
	
	
	
	



	I2—Take ownership and show commitment
	
	
	
	
	



	I3—Provide direction, coaching and mentoring to guide and improve the work of individuals and teams
	
	
	
	
	



	I4—Exert appropriate power and influence over others to achieve the goals
	
	
	
	
	



	I5—Make, enforce and review decisions
	
	
	
	
	







Indicators and Key measures: I1—Initiate actions and proactively offer help and advice: 1.1 Proposes or exerts actions; 1.2 Offers unrequested help or advice; 1.3 Thinks and acts with a future orientation (i.e., one step ahead); 1.4 Balances initiative and risk. I2—Take ownership and show commitment: 2.1 Demonstrates ownership and commitment in behavior, speech, and attitudes; 2.2 Talks about the project in positive terms; 2.3 Rallies and generates enthusiasm for the project; 2.4 Sets up measures and performance indicators; 2.5 Looks for ways to improve the project processes; 2.6 Drives learning. I3—Provide direction, coaching, and mentoring to guide and improve the work of individuals and teams: 3.1 Provides direction for people and teams; 3.2 Coaches and mentors team members to improve their capabilities; 3.3 Establishes a vision and values and leads according to these principles; 3.4 Aligns individual objectives with common objectives and describes the way to achieve them. I4—Exert appropriate power and influence over others to achieve the goals: 4.1 Uses various means of exerting influence and power; 4.2 Demonstrates timely use of influence and/or power; 4.3 Perceived by stakeholders as the leader of the project or team. I5—Make, enforce, and review decisions: 5.1 Deals with uncertainty; 5.2 Invites opinion and discussion before decision-making in a timely and appropriate fashion; 5.3 Explains the rationale for decisions; 5.4 Influences decisions of stakeholders by offering analyses and interpretations; 5.5 Communicates the decision and intent clearly; 5.6 Reviews decisions and changes decisions according to new facts; 5.7 Reflects on past situations to improve decision processes.
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