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Abstract

The competence-based formation model has oriented educational policies in different countries
during the last decades. From this model, the socioformative approach has its basis and works as
a referent in Latin America to orient the formation and competence assessment. The socio-
formative approach uses the methodology of the formative projects by means of an articulated
set of pedagogical strategies that are used along the time to solve the problems of the context.
This paper presents a model for competences development and assessment using formative
projects as part of a technological architecture to personalize the students” educational
experience through a Learning Management System. Finally, a case study is presented to validate
the proposed model with formation methodology in a virtual course.
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Introduction

During the last decades, the education reforms have been structured on a large scale in several western countries
[1]. A general motivation to guide the quality policies of education towards new educational principles focused on a
vision for competence-based education is identified. Projects like Tuning from the European Union, Alfa Tuning
Latin-America, the DeSeCo Project (Spanish for Definition and Selection of Competences), CORE (CORE Project
Competences in Education and Cross border Recognition), demonstrate so.

Different approaches appear with the emergence of the competences in education including the socioformative
proposed by Tobon in the late nineties. The socioformative approach incorporates the fundamental principles of
project-based learning. It proposes a methodology for the formation and assessment of competencies through
formation projects, which consist of articulated activities oriented to interpret, argue and solve context problems.

Considering that the theoretical foundations around competence formation have been widely investigated,
technological solutions for virtual learning environments are being developed currently which seek to facilitate the
educational process of students. However, in many cases these solutions are not supported by a pedagogical
approach that guides a whole educational process, they do not identify the proficiency levels of students, and lack a
system of formative evaluation that allows making a personalized tracking of the students learning process.
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Due to the complexity in competence formation, it is necessary to define a model that considers the design
elements needed to guide a system of competence formation and assessment. The proposed model is consistent with
the pedagogical principles of the socioformative approach, and it is based on the methodology of formation projects
where the definition of competences, the criteria statement, and the delivery of evidence are considered. Also, an
assessment structure is defined in the model where the proficiency levels of competence and the types of evaluation
that are applied during all stages of the learning process of students are considered.

On the other hand, everyday more institutions use LMS to enrich the formation scenarios and encourage people
learning. However, it is frequent to see from the LMS the offering of learning resources to students in a generalized
way without considering issues that may be significant in an individual manner to develop their competences. Some
of them do not consider students' own differences and therefore cannot be configured to customize the student
learning environment [2]. These differences impact, as each student can have different motivations, interests and
levels of knowledge. Based on the above, there is the importance of personalization in which the behavior of a
system is adapted to specific characteristics of people, allowing defining alternatives adapted to individual
peculiarities, seeking a process of learning, monitoring and evaluating competences more satisfactorily. This
proposal presents a model for competences development and assessment as part of a technological architecture to
personalize the students” educational experience through a virtual learning environment.

This paper is organized as follows: Chapter 2 presents the framework with the fundamental concepts of the
competences, assessment of competences, and project-based learning. Chapter 3 shows an analysis of works related
to academic experiences based on project-based learning, models, and assessment types. The theoretical foundation
of the formation project is presented in Chapter 4. Chapter 5 describes the formation project model under the
socioformative approach. A case study that illustrates the application of the methodology of the formation projects in
a virtual course from CIFE University Corporation of Mexico is presented in Chapter 6. Finally, conclusions and
future work proposals are shown.

2. Framework

The framework contains the theoretical elements that support the model. The concepts of competences, competence
assessment, and Project based learning will be shown.

2.1 Competences

For the past decades, the competence concept has been employed in the human talent development area where the
people’s performance in specific work situations is evaluated. In the 1990’s, the competences begin to be
implemented by the influence of globalization, talent management, and the quality assurance systems[3]. The
historical development of the concept of competences in different fields is evidenced in [3] and [4]. The concept of
competences is found on [5] and [6], and it is defined as attribute structures (knowledge, attitudes, values, skills)
needed to face situations from the context (tasks, activities, and problems), which integrate diverse dimensions of
the human being, acting contexts, and multiple disciplines. The definitions integrate diverse dimensions of people,
relate ethical aspects, and emphasize in the attitudes, skills and knowledge [7]. Table 1 presents definitions of the
concept competences [8].

Table 1: Concepts of Competence

Author Description
Gonezi & Complex struqture of attributes (knoyvledge,‘ attitgde, 'values aqd a‘t?ilitie's) necessary for
the interpretation and performance in specific situations, having in mind the context;
Athanasou [5] . . .
incorporating ethics and values as fundamental elements.
Set of specific attitudes, abilities and knowledge that make a person able to do a job or to
solve a problem.
Aptitude to confront efficiently analogue situations, mobilizing consciously, pertinently
Perrenoud, [10] and creatively multiple cognitive resources: knowledge, ability, values, attitude,
evaluation and reasoning schemes.
Ability to confront complex demands, relying on/and mobilizing psychosocial resources
(skills and attitudes) in a particular context.
Represent a mixture of attributes (regarding knowledge and its applications, aptitudes,
Tuning, [12] skills and responsibilities) that describe the level or sufficiency degree that a person can
perform.

Ouellet, [9]

DeSeCo, [11]

Athanasou and Gonczi [5], [13], [14], recognize the existence of different perspectives on the competences
approach; some of which are presented in [13] and [14]. Various classifications of competences are also proposed in
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[13], [14], [15] y [16]. All of these approaches and classifications show great variability according to their context of
application, and as it is stated by [17], it is recognized the conceptual complexity of the competences taking into
account that in the context of education a consensual acceptation around them does not exist. These approaches have
common elements as well as methodological differences to form and assess the competences in people.

Within the educational model of competence, the socio-formative approach appears, it guides the formation and
evaluation using the methodology of formative projects [3]. A formative project is a set of activities that are being
deployed with time to solve a contextualized problem and to contribute to form one or several competences based on
criteria and evidence [18]. The formative project constitutes the organizational element that guides, through phases,
the implementation of activities that allows reaching performance levels by the development of evidence.

For Tobon [3] the competences are integral actions to resolve context problems with appropriateness, continuous
improvement, and ethical commitment. They consist of underlying processes (cognitive-affective) as well as public
and provable processes, while they always imply an action from themselves to others and/or the context. With this
approach based on complex thinking, the addressing of competences around tasks and activities that currently are
meaningless against the challenge of formation for the society of knowledge is transcended.

2.2 Competence Assessment

The competence approach in education has transformed the traditional assessment practices where the emphasis is
shifting from the specific knowledge to comprehensive performances regarding environmental problems. It is
recognized that many of the traditional assessment practices are applied and remain valid. They meet the needs of a
summative judgment, but they do not monitor the learning process. Quellmalz and Pellegrino [19] made a
distinction between the summative assessment, usually aimed at the assessment of learning outcomes for
classification purposes. And the formative assessment used to diagnose and modify the learning conditions. As
Zabalza suggests [20], the more formative the assessment is and the greater the educational potential has, the higher
its informative level is.

This entails the definition of continuous monitoring activities ranging from the assessment proposal to the
validation of the evidence with its respective valuation

From the socio-formation, it is proposed the concept of assessment, rather than evaluation, to highlight the
appreciative, recognizing, and formative character that every assessment process in the social context should have
[1]. This model emphasizes on the evaluation of people based on context problems: At the beginning (diagnosis
assessment), during the formation development (continuous assessment), at the end of the formation (assessment for
the accreditation), and after graduation in the context (socio-assessment).

In a formative process by competences, several types of assessment are employed. [21] and [22] describe the so-
called new assessment processes which are: self-assessment, portfolio, 360 degree evaluation with feedback, peer-
assessment, hereto-assessment among others. Table 2 shows a description of some types of assessment

Table 2: Assessment Types

Type Description
360 degrees All the people involved in the formation process evaluate the person’s work.
Self Assessment It occurs when a person, group of pepple, corporation, or state, assess their own
competences to some criteria and evidence.
Peer Assessment It is peer assessment (individuals or groups of the same level.
Hetero Assessment The evaluation is performed by an expert in the area.
Portfolio Considers the collection of work evidence that allows students and teachers to

monitor the progress, difficulties, and success in formation.

Likewise, there are models to support processes and activities for e-assessment, [21] and [23]. Also, there are
technological tools that support assessment types in formative scenarios [24] and [25], customized systems that
allow feedback to students [26] and [27], tools for the formation and evaluation of knowledge in specific areas [28],
and simulation tools to measure the levels of knowledge [19].

2.3 Project Method

The Project Method emerges as an innovative methodology for the formation of people worldwide. This method was
conceptualized by Kilpatrick [29], who considered a project as an intentional act in the context of education. Its goal
enables people to acquire knowledge through practice in a particular social context emphasizing the authenticity and
autonomy in the learning process. This method comprises a whole learning process that starts from an initial idea of
the project to its potential solutions where according to Kilpatrick [29] four phases must be executed : proposal ,
planning, implementation and evaluation. All these steps require the completion of activities in which the student
plays an active role in his formation; incorporating among others, motivational aspects, self-regulation, mediation,
cooperation and collaboration, aimed at solving a problem considering its variables and constraints. In Adderley et



CLEI ELECTRONIC JOURNAL, VOLUME 17, NUMBER 3, PAPER §, DECEMBER 2014

al. [30] some features of the method of projects are highlighted :

They involve the solution of a problem and often result in a final product.
They involve the initiative of a student or group of students with a variety of educational activities.
The teaching staff is involved as an advisor in any or all stages of the project.

The design of a project in the educational context should consider different aspects. Osada and Miyake
[31] include: the timing of the project with the description of each one of the activities that the students must
complete. The configuration of the project where the students must apply the knowledge in their field of
discipline based on an understanding of the activities, and the project selection based on the interests of
students.

Some critical factors for the formation project management have been highlighted and exposed by Pucher and
Lehner in[32]:

Inexperience of the students in project management.
Motivational aspects of the students.

The interactions of teachers with students depend on factors associated to the specific experience of a teacher in a
specific project.

The method of projects in education is a pedagogical method that gives students the opportunity to learn the
problem in depth. It facilitates the obtaining of knowledge independently and the development of skills such as the
communication competence, the spirit of teamwork, the use of computer technology, the initiative and confidence in
their own work [33].

2.4 Project-based learning

Project-based learning (PBL) has been incorporated in the new formative policies of some countries. Lam, Cheng,
and Choy [34] highlight it as a key and innovative element in education. It is based on the intention of engaging the
students actively in scenarios similar to the ones they have to confront in the real world, in which they must use their
various competences for the planning, management, tracking and evaluation of their job. The students apply the
concepts in different stages of the Project according to their needs. This is far from traditional teaching methods
where the concepts are accumulated sometimes, but their application in a context is not evident. The role of the
student becomes receptive and passive. As Chinnoswsky et al. States [35], the scientific foundation of the project
based learning models is to generate learning processes where students are not passive receptors of knowledge.

Blumenfeld et al. [36], proposes that the PBL promotes the bounds between diverse disciplines or topics in a
subject, and it adapts to different types of students and learning situations. The PBL definition is found in several
publications, [37] and [38], in which common characteristics are identified:

It allows the development of diverse types of competences.
The learning environments are contextualized. They consider restrictions and variables of a real environment.

The learning process revolves around the student where the activities of co-operation and collaboration with peers
are encouraged.

The student builds and regulates the development of the solutions himself through research questions and problem
formulation.

The teacher role is of a mediator and facilitator during the various stages of the project development.
The products and outcomes can be socialized with different social and cultural actors.

There are several proposals for the execution of a project in the context of formation, [33] and [39]. There are
highlighted aspects in them such as: fields of application, project duration, number of team members, as well as the
way how the students collaborate and co-operate. In [38] and [40], the various types of projects that can be
implemented in the formation are recognized, which are classified according to aspects such as the project duration
time, the formation level of people that will take place, and the dimension of the project. Kése [41] recognizes the
benefits and difficulties in project based learning.

Van den Bergh et al. [22] highlights two main disadvantages of the PBL: the workload and the differences
between various projects, particularly concerning to the organization and assessment. In the same way, the
motivational elements in students, the cognitive overload of the project, and the traditional teaching practices deeply
rooted in teachers which have a direct impact in the realization of a project are identified.
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Related Works

Currently, there are different tools, methodologies, and models for assessment supported by technology that allows
making valuations within the students’ formative processes. Table 3 shows a description based on [7].

Table 3: Assessment Model

Model Description

Evidence-Centered Evidence-based approach that allows the design from a set of rules defined in a
Assessment Design [42]  user model

An educational model that provides a basis for the interoperability specifications
of all the phases of the assessment process; it is a model that supports various
types of assessment.

A formative evaluation model within a competency-based approach, which
considers individual paths for the formation and assessment of students’
competences.

Modeling assessment for
re-use of assessment [21]

Formative Assessment
Model [43]

A search and analysis of related works done that apply pedagogical strategies for the formation using the PBL
method are presented in Table 4.

Table 4: Academic projects with PBL

Project Description

Student teams in Students develop a software project, and teamwork is encouraged by doing
computer science [39] implementation and testing activities.
. Students in work teams must make the implementation of a database
Database design [44] Sl . .
considering the requirements of a real project.
A course of educational software was implemented, where students will
develop software with quality criteria. The portfolio assessment method was
used.
Physics lessons [37] A proposal to implement a learning strategy for the development of
communication skills in a physics course.
Linear control systems It presents a pedagogical strategy per projects in a linear control systems
[46] course for the development of professional skills.

Educational Software
Course [45]

The works presented are mostly applied in the engineering area and resulted in positive experiences during the
learning process of students. Also, there are research reports that were based on PBL with technological support in the
process of formation students. Table 5 shows some of them.

Table 5: Academic projects with E-learning support

Project Description
Hydro-LCMS Learning Content Management System for hydrologic engineering courses.
environment [47] It was created to support project-learning services for students and teachers.
Programming course A system to support learning activities based on projects in a design and web
[41] programming course.
Project management e-  Design of an online course for the formation in project management taking
course [48] into account styles and cognitive abilities.

There are models to manage the activities of PBL, Milentijevic, Ciric and Vojinovic, [49] propose a model that
supports different PBL approaches; and using a version control, it allows both teachers and students to monitor the
different stages of a project.

Formative Projects

The conceptions of Kilpatrick [29] were subsequently taken up by educators. These have been expanded, restated, and
articulated to different pedagogical models and teaching strategies. One of these proposals is the socioformative
approach, which is a framework for educational reflection and action that aims to create the essential pedagogical
conditions to facilitate the integral development of people. Besides, it seeks to train people with a strong ethical life
plan, entrepreneurship, collaborative work, and the necessary skills to meet challenges of the context [3] and [50].
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The methodology of competence evaluation and formation of this approach is essentially through formation projects.
A formation project is a coordinated set of activities that are deployed in time to solve a problem situation and
contribute to form one or more competences based on criteria and evidence [3] and [50]. The formation projects have
three main purposes [18]:

To conduct a systematic formation of competences by integrating the how-to do with the how-to know and how-to
be.

To know, understand, and solve reality problems according to the interests of students.

To learn to understand and build a reality as a controversial topic with strategic recognition and confrontation of
uncertainty.

A formation project can be structured through a Formative Route (FR), which is an instrument that the whole
methodological process for the development and evaluation of student competencies is oriented. The formative route
is the organizational element that directs the formative project through phases and the implementation of activities
where students can achieve higher levels of performance. The description of the phases in a formation project is
shown in Table 6.

Table 6: Formative Project Activities

Phase Description

Addressing the project ~ The formation route is agreed, and the criteria necessary to be considered are
established.

Planning the project The students plan along with the teacher a project in concordance with the
general course project.

Executing the project The students execute the Project with the mediation of the teacher.

Evaluating the project ~ The students, with the mediation of the teacher, present the general report of
the project.

In these phases, students and teachers participate. Its fundamental purpose is to articulate the whole learning process
and the assessment of competences. In Fig 1, a sequence diagram with the teacher and student interactions in a
Formative Project (FP) is shown.

% % Formative Project

Teacher Student -
i FPDefinition | :
. FP Agree ' >|:|
E Criteria Description E
E PF Planning
E ‘Project Implementation
: MMonitonng
| | Report Generation
. FP Socialization:

] i Aunto-Assessment!
1

! Aszessment -

Figure 1: Interactions in a Formative Project

In each phase, the activities in which there is direct interaction with the teacher, as well as those that include
independent and autonomous work from the student are programmed. For each of the phases, the aspects of
assessment, which are detailed in the next section, are considered.

4.1 Assessment Competences

The assessment of competences is conducted essentially looking for students to solve context problems and submit
one or several evidences for which exist as reference some key criteria [7]. Based on these elements, the level of
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student performance, achievements and concrete actions to improve are determined. During the process, students
must submit evidence generated in the implementation of the project, which are evaluated according to domain levels.
The assessment is based on proficiency levels: pre-formal, receptive, basic, autonomous y strategic. These criteria can
be applied to a criterion or a competency. These proficiency levels are shown in Fig 2.

AutonomousLevel
/r Basic Lavel \
/»’( Eeceptive Level \

Pre-Formal Level

Figure 2: Proficiency Levels
Table 7 describes the main characteristics of the proficiency levels [3].

Table 7: Proficiency Levels

Level Description

Pre-formal The person acts before the problems without clarity of guidance.

. The person acts before the problems with some notions. Performance is very
Receptive . .

operational and mechanical.

Basic The person acts before the problems understanding basic procedures.
Autonomous The person acts autonomously before the problems.
Strategic The person acts before the problems achieving impact. The consequences of

different options of problem solving in context are considered.

The assessment process requires a sequence of activities where the definition of competences, criteria, and its
related evidence, makes possible to define a learning map (rubrics by competences) that considers different types of
assessment and its corresponding feedback [7]. Likewise, this process should be supported by different instruments to
ensure the monitoring and obtaining of the student formative purposes. For Tobén [3], a matrix configured by
proficiency levels is by itself a learning map. The learning maps are tables of double input in which the criteria of the
competences along with the proficiency levels are related, and the students’ evidences are integrated [3].

This instrument requires validation between teachers and students in order to make adjustments that ensure the
competence assessment process. The generic structure of a learning map is presented in Table 8:

Table 8: Learning Map

Description of the competency to be evaluated

Assessment process Assessment moments

Criteria Evidence Proficiency level Assessment
dcgtcirii)otli]on Evidence description | Proficiency description and Assessment to be made

Based on the elements described, the model presented in the next section is proposed.

5. Proposed Model

The information model is based on the socioformative approach, and it constitutes a base element for the construction
of adaptive virtual scenarios that allow the formation and assessment of competences through formation projects. The
technological platform will be a Learning Management System (LMS), which will integrate an adaptive system that
allows the personalization of virtual courses.
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The adaptive systems automatically adapt to the users based on assumptions of the system about their needs [51]. Its
main objective is to improve the relationship with the user (presentation of content, navigation interfaces) according
to a student model that considers his goals, preferences, knowledge and/or interactions, among others [16].

The most commonly used LMS environments in e-learning processes in educational institutions allow the
management of learning content. They have mechanisms of communication between the teacher and the student, and
they give support to the assessment of students. Moreover, the LMS usually do not take into account individual
differences of students, their learning needs and characteristics [52]. Several investigations report problems with the
relation of the customization in the LMS [53], and [52], where it generally stands out that no customization services
are offered, and students are given access to the same set of educational resources, ignoring individual differences of
the students such as: level of competences, interests, necessities, characteristics and motivations. Although, there has
been efforts to customize LMS, works like [2] and [54], have been of research nature, and the social and productive
appropriation of this knowledge has been limited. In addition to not providing an adequate level of adaptability of
content and services, LMS adaptation requires the development of new software modules, which may become
obsolete and incompatible with new versions of LMS [53].

The architecture includes three components: the supporting tools, the LMS, and the adaptive system, which are
shown in Fig 3. The learning resources, the courses, and the information of users enrolled in the LMS are managed
through the LMS.

Support tools
Competences Formative Projects
Manager MManager
*'T\ Adaptive
| T
W System
s s I Adapin
Leaming @~ coc Tsers Component
Object A
A
4 W ki :
User
LMS hiodel

Figure 3. LMS Extension Architecture

The support tools are software applications that allow the management of competences and formative projects. The
formative project administrator is the application that supports the design of the projects by teachers. The formative
project, competences, activities, and elements for evaluation are defined there.

In the adaptive system, the adaptive component is responsible for carrying out the task of customizing learning
objects. The student model is a source of knowledge that contains user aspects that may be relevant to the behavior of
the system [2]. This model is responsible for storing all the information about the user. [2] highlights some of them:

User Dimension characteristic: the variables associated with the student are included: competence level,
learning objectives, prior knowledge, and learning styles.

Context Dimension: those variables describing the environment or circumstances of a student when
following a course/learning unit are included. Some of the variables considered in this dimension are:
access device type, bandwidth, operating system, user software, and text size.

Interaction Dimension: all the aspects that can be inferred from the use of the platform by the student are
included. Some variables that may be included are: number of sessions, duration per session, contributions
made in forums.

5.1 Formative Model Project

The formative project must be designed in phases and activities. Likewise, the formative project consists of one or
more competences which are associated with criteria and evidence. In Fig 4, a UML diagram that represents the
model that has been validated in [7] is shown.
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1
Competence L.-. Formative Project
1
l..*% l..#
Assessment| P]lase|
1 1
l.#* 1..#2
. 1..%2 .
Evidence Activity
1..#2 l..*%

Figure 4: Formative project components
The elements of a formative project are described in Table 9.

Table 9: Description of activities of a Formative Project.

Level Description
Formative It is a set of activities that are planned, executed, and socialized to solve a context
Project problem, and to ensure the formation of competences [3].
They are integral actions to solve context problems with suitability, ethics, and meta-
Competences .\
cognition.
Criteria They are specific guidelines to orient the learning and evaluation of competences.

They establish the essential goals to be considered in a grade or academic period [3].
They are the products necessary to evaluate the learning outcomes established as

Evidences e
criteria.
Set of activities that allow the assessment of competences in accordance with defined
Assesment L
criteria.
Phase Scenario where the learning activities necessary for students to achieve the defined
criteria are established.
Activity Specific action to be performed within the formative process.

As a key element, the assessment of competences, which is explained below, stands out.

5.2 Assessment Model

For the assessment of competences, it is necessary that teachers and students can verify and validate their activities
within the formative process. The assessment of competences is based on criteria supported by evidence. The
structural elements of the assessment under the socioformative approach are shown in the UML diagram in Fig 5,
which has been validated in [7].

Competence {]7 Domain Level

1 1 1..#
1..% l..* 1
|::r'iteria % Assessmentl
1.7 1
| Evidence | | Self | | Peer | |Hetem|

Figure 5: Assessment Model

Interdependent processes of assessment that are considered within a formative project are: self-assessment, peer
assessment and hetero assessment. They are defined in table 2.

5.3 Model Validation
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The validation of the model allows determining if the design meets the abstraction of the domain under study. In this
context, two models (formative and assessment projects) that describe the elements for the formation and evaluation
of competences were designed. A UML diagram with its classes of implementation is presented in Fig 6.

ProjectFactory

+FormativeProject ,-_f 1
'l *

FormativeProject )

+ Competence Competence

description : String

1
+Criterio ? 1.*

problem : String

title : String -
1

'l_*

Evidence + Ewvidence Criteria
iption - St ———» description : String
description : String L . miption | St

Figure 6: Implementation Classes

To validate the model, it is considered a subset of elements from Figure 4, because the main aspects of the formative
projects are based in them.

There are frameworks that support the modeling activities with various technologies. Within this are: the Eclipse
Modeling Framework (EMF) and the Graphical Modeling Framework (GMF). They are modeling and code
generation frameworks for application construction based on a structured data model [55]. These tools ensure
interoperability between different classes of technology platforms. Through the creation of an EMF project, all the
model properties from Figure 6 are imported, and they are converted to a model definition language called Ecore that
validates its semantic structure. In the model, a class called project factory, which allows the creation of different
formation projects, is included.

The eclipse environment displays the ecore model shown in Fig 7 by a hierarchical structure with the classes,
attributes, and relationships. For example for the competence design class, an attribute of the string type and their
relationships with the competence and formative project class is shown.

= Java - formativa/meodel/formativa.ecore - Ecli_n o= e

File Edit MNavigate Search Project Run  Sample Ecore Editor  Window

i P-O0-Q- EHEEG- ®c S
#| formative.ecore &3 =0
a platferm:/rescurce/formative/model/formativo.ecore

4 | # formativo
a [ FabricaProyectos
.5 ProyectoFormativo : ProyectoFormative
a f# informacion

4 B ProyectoFormativo
. F* FabricaProyectos : FabricaProyectos
. o titulo : EString
. = problema: EString
- 5 Competencia: Competencia

4 [ Competencia
» & descripcion : EString
- 3 miPF: ProyectoFermative
. 5 Cnterio : Critenio

4 [ Criterio
. = descripcion : EString
. = ponderacion : EDoubleObject
. 3 Competencia: Competencia
. 5 Evidencia: Evidencia

4 [ Bvidencia
. = descripoion : EStning
. G Criterio : Criterio

Figure 7: Ecore Model
Starting from the ecore model and using the GMF editor, it is possible to generate various productions or model

checking. The name of the formative project was called pedagogical practices. This formative project in turn has two
competences defined: teamwork and competence assessment. The teamwork competence has in turn the criterion: I

10
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participate in team activities. Two evidences are also defined: a mental map and a document. A concrete production of
the model can be seen in Fig 8.

= Java - test/formative/My.formativo - Eclipse Pl C=naas

File Edit Mavigate Search Project Run Formative Editor  Window
i H-0-Q- EHFG- @O 5 FGw

< My formative &2 B

=
iz I Resource Set
4 4 platform:/resource/test/formativo/My.formative
E a < Fabrica Proyectos
4 | 4 Proyecto Formative Practicas Pedagogicas
4 < Competencia Trabajo en equipo
4 < Criteric Participo en actividades de equipo
4 Evidencia Mapa mental
< Evidencia Documento
4 < Competencia Valoracion de competencias
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Figure 8: Ecore Model Production

Through an implicit EMF editor, it is possible to generate the eXtensible Markup Language (XML) of the ecore
model. In Table 10, an XML document, which is a representation of the ecore production from Figure 8, is shown.
Table 10: Formative Project XML Document

<?xml version="1.0" encoding="UTF-8"?>
<formative:ProyectFactory xmi:version="2.0">
<FormativeProject title="Practicas Pedagogicas">
<Competence description="Trabajo en equipo">
<Criteria description="Participo en actividades de equipo" value="0.15">
<Evidence description="Mapa mental"/>
<Evidencie description="Documento"/>
</Criteria>
</Competence>
<Competencie description="Valoracion de competencias">
<Ceriteria description="Ejecuta un proceso de valoracion"
value="0.2">
<Evidence description="Aplicacion instrumento de valoracion"/>
</Criteria>
<Ceriteria description="Aplica el concepto de competencias"
value="0.25">
<Evidence description="Mapa conceptual"/>
</Criteria>
</Competence>
</FormativeProject>
</formative:ProjectFactory>

An application case is presented in a virtual course in the next section, and this intends to show the correspondence
with the model.

6. Application Case
As an application case, an example of a competence evaluation in the Diplomat of Didactic Strategies and Evaluation,
which is offered through the virtual mode in the CIFE University Corporation of Mexico, is presented. Table 11
shows a matrix (rubrics) that relates the criteria with the evidence, and the proficiency expected.

Table 11: Learning Map

11



CLEI ELECTRONIC JOURNAL, VOLUME 17, NUMBER 3, PAPER §, DECEMBER 2014

Description of the competition to be evaluated:
It mediates the formative, learning and assessment processes, so students develop the competences of the

graduate profile consistent with the core curriculum.

Context problem:
Implementing competences with a group of people integrating teaching strategies and assessment tools from

the socioformation. The people can be students or members of an organization.

Evaluation Process:
In each phase, evidence that the project is a product made in the diplomat must be presented.

Times of assessment:
It will take place at the beginning of the program (self-assessment), during the formative process, and at the

end of each phase of the diplomat.

Criterion Evidence Domain level
It applies the concept of competence in | Conceptual cartography report of Resolutive: performance Wth
: . concepts and tool reproduction
the teaching practice based on the the competences approach and . .
. R . without understanding.
conceptual cartography. its application in practice.

In the rubrics, the description of the five proficiency levels associated with a criterion always appears. The virtual
environment of the diplomat course is designed by phases, which always retains the same structure of activities to be
performed by students. In Fig 9, the basic design of a virtual diplomat course is shown.

V6 Curso:Diplomado Esare.

« 2 @ [ cdfeorgmx

. @E} Clencia e Innovacion para la Formacién y el Emprendimiento

Corporacion Universitaria

M foows  Mosofdmw  Dplomadm Mt Catfacin  weiecin  Evenoscademiom  Comuidad  Bibiecn  Comiedn

Ao
rapaco.
el plat

s
deayuss

résrica

Actidades de la Fase

e 1B
- e =i

— n=
~ . n=
R

Figure 9: Design of a Virtual Diplomat
The instructional design of the graduate shows the activities to be performed. For example, for Phase 1 the

sensitization, self-evaluation, socialization of evidence, among others is defined. Each one of these activities has
different learning objects that support formation. In Fig 10, the structure of phase 1 is shown in greater detail.
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| Fase0 | Fase1 | Fase2 | Fase3 | Fase4 | Fases |

ﬂ ! e

Autoevaluacién Tele-taller de la fase dela evidencia.
Figure 10: Phase Activities

In each phase, the criteria, the evidence, the weight of the evidence, the description of the activities to be done, and
the time for their implementation are defined. These aspects are defined in the virtual course as shown in Fig 11.

iplomad jias Didacticas y Eval 20 —
Menu Notes
e s S BIFE Programa

» Autoevaluacion Inicial del prog..

« perfil de formacidn
Perfil de egreso Evidencias Ponde- | Sintesisde las
Pechil de ingreso racién | actividades
Requiskos tecnolbgicos

+ Metodolagia 1. Perfecciona- 1. Aplicael 1informede  10% 1. Sensibilizacién. 36 horas
Problemas a resolver mientodelas  conceptode Cartografia 2. Andlisis de un formativas
" i Conceptual del ejemplo mediante un
Aprender hatiendo docentes en la prictica enfoque de video-tutorial. 16 horas
Actividades claves docente con i 3.C izaci de prictica
Beneficios E baseenla su aplicacion en mediante un e-book.
= Cartografia a practica. 4. Planeacion y
* Fasesy evidencias a presentar Conceptual. hiadtn
Fl e liaoaSiax 5. Tele-taller: andlisis de
faw casos y problemas de
e forma colaborativa.
Fase3 6. Socializacion de la
reaa evidencia
Fases
* < PREV  NEXT >

Figure 11: Competence Assessment Sequence

The learning process of the student revolves around a formative project that provides progressively the activities
that must be performed for the competence goal. This case study covers only the aspects taken in the model, i.e., the
part of the project creation and the definition of competences, criteria and evidence for it. The description of the
formative project to be done within the diplomat is shown in Fig 12.

i en ias Didacticas y ion 2.0 o
"
Menu Notes “Creac-tividad transformadora”
» perf -

Implementar las competencias con un
grupo de personas, integrando
estrategias didacticas e instrumentos de
evaluacion desde la socioformacion. Las
personas pueden ser estudiantes,
docentes, miembros de la familia,
integrantes de una organizacion, etc.

| <CIFE
| | - < PREV  NEXT »

Proyects a d lar.

Beneficios

~ Recursos y talento humano

Figure 12: Formative Project Definition

In the CIFE virtual formation, 23 virtual Diplomats were given in Latin America in countries such as Chile,
Colombia, Venezuela, Ecuador, Mexico and Bolivia.
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7. Conclusions

In a process of competence formation, different types of knowledge of the human performance are considered. They
relate ethical issues and emphasize attitudes, skills and knowledge, which are necessary to address and resolve
context problems. The integration of these aspects has transformed the assessment in education where it is
emphasized on formative assessment oriented towards the diagnosis and valuation of integrated actions before
environment problems. The socioformative approach highlights the recognition and appreciative nature of the
evaluation during the different stages of the formative process, in which the diagnostic evaluation is contemplated,
continuous, for the accreditation and socio-evaluation where it is required the definition and planning of monitoring
and feedback.

Project-based learning places the student as the core of the formative process where he must display his skills in
scenarios very similar to the real world, which he should display his various competences for planning, management,
monitoring and evaluation of his work. Based on its main concepts, there is a methodology of the formative projects
which are aimed at the formation and assessment of competences through an articulated set of actions of planning,
acting, and communication.

With the review of the related work, it is identified that there are different types of pedagogical strategies and
technological tools that support the development of competences in students today. In all such cases, the method of
learning through projects where it is clear the use of various formative methodologies; teamwork, the assignment of
roles, and collaborative work stands out. Regarding the assessment form it was identified that in many cases the
course assessment is summative, and focused on cognitive aspects and disciplinary content, without being explicit the
student feedback in the learning process. It was identified only in a couple of jobs that the portfolio method was used
for evaluating students.

In this context from the socioformative approach, a model based in the methodology of the formative projects was
designed, in which the definition of competencies, the assessment criteria and the delivery of evidence is possible.
The assessment model includes the proficiency levels of competence and the types of assessment applicable during
the formative process of students.

The proposed model meets the characteristics of development and assessment of competences of the socioformative
approach. The model validation was performed using the EMF and GMF frameworks, which are supported by code
generating technological tools that guarantee the semantic and syntactic correctness. Likewise, this validation allows
to state that the model meets the abstraction of the domain, and this is reflected in the virtual formative courses of the
CIFE University Corporation where the phases, activities, formative projects, and competence assessment are
defined.

As a future work, it should be designed a multidimensional model of a student that considers the individual
differences of students based on proficiency levels. Additionally, it must be implemented an architecture to
personalize the educational experience of students through a virtual learning environment.
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