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Abstract— In order to challenge the students’ responsibility, 
motivation and participation in mathematics courses this paper 
reports an action-based research about some ways to tackle such 
tasks for increasing their motivation and course engagement 
from a “teamwork” competence. Their comments and 
suggestions provide strategies to improve the results obtained. 
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Students Percentage Mean
Don't succeed 74,92
Electricity 7,00 2,17 3,37
Industrial Electronics 27,00 5,34 4,13
Industrial Chemistry 6,00 1,09 4,18
Mechanics 32,00 9,18 3,09
Management Informatics 20,00 7,30 3,95

Total 92 3,67  
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Figure 1.  Outcomes of a prerrequisite validation. 

I.  STATE OF THE ART 

On the one hand, several studies have analyzed the state of 
the art in the curriculum of Mathematics. On the other, it has 
been observed that our civilization is experiencing the “impact 
of a regression to the mean". Namely, the quality of the 
learning/teaching process (LTP) in Mathematics in students 
entering the university is in decline; for most students the 
mathematical maturity is achieved (from nursery to school) 
more as a product of random events outside the family 
environment; it should require a more rigorous  mathematics 
education programs in compulsory and secondary school; there 
is a clear difference between 'mathematical thinking” and “the 
process of calculating"; as calculators, while excellent tools for 

many things, do not imply the development of resolution and 
reasoning strategies; … [4, 15]. For instance, when first-year 
students tried a mathematical prerequisite test on undergraduate 
contents they do not succeed (Figure 1). This study has been 
done at the very beginning of this course to test the 
mathematics mean level of 92 students entering our School. 
That questionnaire involves multiple-choice answer easy 
questions on calculus, algebra and statistics (Figure 2). Also, at 
the very beginning of this course a literacy study has been 
implemented with the students, that this year were entering the 
university for the first time. This short test includes numerical, 
schematic and written knowledge for information in prose, 
considered from a basic competence point of view [13]. Results 
have been discouraging: the mean label attained has been label 
one out of five (see Figure 3), although the sample studied has 
not been valid from a statistical consideration (the sampling 
error being 4.28 %). Namely, 90 % of the students do not reach 
level 3, which is considered the minimum desired following the 
international conventions. 

 

Figure 2.  Example of the prerreqisite questionaire. 

In addition, many students are not successful in developing 
their LTP. There is a misconception about the work method to 
be developed in university environments (especially in 
mathematics). Our students are generally not successfully 
developing appropriate skills and capabilities to achieve the 
strategic objectives for [10]. Furthermore, the Bologna 
Declaration has set the challenge to improve education, 
research and management schemes in the European Higher 
Education Area (EHEA), because in the corresponding 
curriculum the student is considered as an overall planning 
process. Consequently, they should expect rapid change (but 
hopefully not accelerated). The task-based LTP will become 
obsolete. The student, not the teacher, is the goal of the 
curriculum and the teacher becomes now a guide (in the sense 
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of an adviser to him or a coach). Finally, but equally important, 
the New Information and Communication Technologies 
suggest future changes in climate to be given to the curriculum. 
That is, they bring different tools to assist the teacher in the 
development of any LTP. Learning and mastering these tools 
will help the teacher to have more resources to address the 
aforementioned failure. The three referred causes suggest that 
this might be a good time for a rethinking of the basic 
principles that guide the LTP from a teacher’s viewpoint, so 
that if using the experience gained so far, there is a process of 
self-reflection and self-criticism to analyze and correct those 
weaknesses and along with the strengths observed, so as to 
improve in the quality of the educational process. An adequate 
approach is provided from the research-action methodology 
[8]. 

 

LITERACY 
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5 

0-125 126-175 176-225 226-275 276-325 326-375 376-500 

N1 N2 N3 N4 N5 

  

 

Figure 3.  Results of the Literacy short test. 

In the year 2010 the Bologna process (namely, EHEA) will 
be completed in the Spanish universities: changes in learning 
and teaching, in institutional and management levels. To 
improve the competitiveness of universities and the quality of 
higher education in the European Union curricula will be 
worked based on the professional responsibilities/academic 
competences, the student’s active and ongoing learning, the 
flexibility and the internationalization of studies, the 
introduction of the European Credit for Transfer and 
Accumulation (ECTS), the alignment of curricular structures in 
two cycles and the people’s mobility. The graduate profile will 
be a benchmark reference of the new curriculum, which is 
being designed at present in the Spanish university, because it 
will have to establish the core (basic) competences (standards 
for learning to learn and learning to know), crossed 
competences (learning to live together and learning to be), and 
specific competences (learning to do). That new curriculum 
will develop the spirit EHEA/ECTS: a Long-Life-Learning 
development profile of the student through a development of 
competences (i.e., skills, attitudes, aptitudes and values –the 
competence viewpoint). 

As a consequence, changes are expected in the educational 
methodologies and in the assessment and accreditation 
processes of the syllabus [14]. Formative assessment will have 
to be emphasized since: it facilitates the development of self-
assessment (reflection) in learning; it encourages teacher and 
peer dialogue around learning; it helps clarify what good 
performance is (goals, criteria, expected standards); it provides 
opportunities to close the gap between current and desired 
performance, it delivers high quality information to students 
about their learning; it encourages positive motivational beliefs 
and self-esteem; and, it provides information to teachers that 
can be used to help shape the teaching [7, 12]. This paper 
reports an experience where assessment is used to engage 
student’s motivation, responsibility and participation using 
rubrics as valuation tools. 

 

 

 

Figure 4.  The syllabus: a) The main contents; b) the core competences of the 
syllabus. 

II. PROBLEM STATEMENT 

Several studies have shown that the characteristics of the 
classes usually rated by the students include great challenge, 
but full opportunity to review and improve their work before 
they are qualified and, therefore, to learn from their mistakes in 
the process [3]. One of the advantages of the formative 
assessment is that it does fit simpler procedures than those used 
in traditional exams as outlined for summative assessment. 
Valuation matrices (or rubrics) are scoring guides used in 
assessing student’s performance that describe the specific 
characteristics of a product, project or task at various levels of 
performance, in order to clarify what is expected of the 
student’s work, assess their implementation and facilitate the 
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feedback supply [1, 11]. Students get bored at grading [2, 16]. 
How can the teacher deal with this environment? This paper 
reflects over ways to engage (in an action-research 
environment) undergraduates in motivation, participation and 
responsibility tasks challenges, since they are not accustomed 
to work such competences. Besides, such values are rarely 
treated in the first and second courses of the any university 
degree. That is, it is reported how to challenge students in 
mathematics courses, taking into account the comments 
provided in the preceding section. 

Each course the students must complete in cooperative 
groups a research about a statistical problem related to the most 
important descriptors and contents of the syllabus (see 
Competence 5 in Figure 4). Consequently, the student must 
deal a great deal of skills that define such team-work 
competence: cooperative work, communicative strategies, 
effective meetings, tutorial reinforcement, resource 
management optimization, team work (of course), facilitation 
and supervision, and assessment, among many others. It is a 
quite complex competence [6, 7, 9]. 

The students have been proposed to get involved in all the 
stages of the preparation of an assessment tool for accreditation 
of one of the syllabus competence (i.e., team work). Figure 4 
shows the structure of the course syllabus; namely, credit 
weight and key competences. Such a process has included: a) a 
questionnaire to decide the evaluation criteria for formative and 
summative assessment that would be considered in the 
competence rubric; b) a proposal to pose the quantification of 
the criteria applied; c) the use of that tool in the formative 
assessment to other groups; d) the use of the rubric to look for 
evidences to be added to his/her portfolio to produce the 
summative self-evaluation, which is discussed with the teacher 
at the end of the course; e) to provide both qualitative and 
quantitative justifications and reasoning about the opinion of 
the results obtained ; and f) as a consequence, an improvement 
strategy has been derived to be applied next time. 

This study is part of a cross-sectional study of a team of 
educational innovation (TEI) conducted in five degrees on the 
student's opinion regarding the competence of "team work." It 
includes public and private universities of the Basque Country 
land: 5 faculties, 6 degrees and 8 researchers are included. 
Here, the results of a statistics course (2nd year in a 3-year 
degree on Industrial Engineering where multiple teaching 
methodologies are used surrounding the PBL/EBL (Problem 
Based Learning / Enquire Based Learning) approach) will be 
presented and discussed (Figure 4 shows its main 
characteristics). 

III. METHODOLOGY 

The methodology has implied the following steps: 

(1) Analysis of the evaluation indicators and assessment 
criteria, which must be considered in a given course. 

(2) The assessment rubric has been designed and implemented. 

(3) The rubric has been applied in the formative and the 
summative stages of the assessment. Also, it has been applied 

to valuate the product of each group, which has been presented 
at a conference poster session type. 

(4) The process has been evaluated looking for the students’ 
comments and valuation, altogether with the professor’s 
considerations. 
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Figure 5.  The students’ decision about the assessment indicators of the team-
working competence (over 4 points). 

(5) An improvement planning has been retrieved as the final 
outcome, where corrective, preventive and/or improvement 
actions have been taken into account. 
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Figure 6.  Problem/Project solving via a PBL/EBL approach. 

The TEI has carefully considered the knowledge, abilities, 
skills, values, attitudes, aptitudes and virtues that can define 
this competence. At last, four affinity groups (evaluation 
criteria) with a total of 42 evaluation indicators have been 
produces; namely, the structure of the group (11 items), the 
process generated (10 items), the relations established (11 
items), the appeared emotions (5 items) and the assessment 
itself (5 items). The students have chosen (Figure 5 shows the 
results of the syllabus reported in Figure 4) what items must be 
included in a given course (last two columns) and have decided 

its relative importance (first two columns) in the whole of the 
competence environment. Columns 1 and 3 are mean values 
and columns 2 and 4 are standard deviations. The mean values 
reported show that students think that the mean importance of 
this competence is 2.29 (out of 3) while the mean course is 
2.24 (out of 3). In other words, the importance assumed is high 
and students suggest that this competence must be developed in 
the upper courses of the degree. To challenge this situation 
some explanations are necessary to engage the students, 
because they are accustomed to play a little role on the daily 
discourse of the LTP.  

25 students (over 36 –that attend class regularly; i.e. 69.44 
%) have answered the questionary. However, 15 students 
(29.41 %) did not go regularly to class: they were matriculated 
but they were not going to class. 

Then, an analytic valuation matrix has been defined (see the 
Figure 14 at the end of this paper). It contains five evaluation 
criteria: the general situation of the (5 evaluation indicators); 
the procedures implied in the group development (6 items); the 
relationships between the group members (4 items); the 
treatment of the emotions that have appeared (3 items), and the 
assessment process (4 items). Three competence levels have 
been only established: “quite competent” (2 marks), “only 
acceptable” (1 mark) and “does not fulfil” (the task or so must 
be redone again). Each student has applied this tool regularly as 
formative assessment to decide where the group does not fulfil 
the necessary requirements to be competent as team work or 
where the group must improve its development to play the role 
of a real group. However, each student has token this rubric 
into account to analyse his/her contribution to the general 
development of the group itself or to analyse how the group 
was helping him to grow up as a person. These reflections are 
evidences for the portfolio that can be used to explore the 
performance of the student’s evolution over the subject 
competences. As it has been mentioned, at the beginning of the 
course the evaluation criteria are discussed with the students 
and some consensus is reached. Then, each team evaluates its 
work which is discussed with the professor in an interview 
(inner evaluation) and the remaining teams do evaluate the oral 
presentation, which must be given (outer evaluation) in the 
general context of a PBL/EBL approach (Figure 6). Otherwise, 
the student has an opportunity to fix the minimum quality of 
the production result the group will have to develop, and, at the 
same time, there exists a non-explicit level to show the group 
where the excellence level is located.  

It has been noticed that the team work competence must be 
approached quite differently at first courses or in the last ones 
during the implementation of the PBL/EBL methodology. 
Because of that, facilitation and supervision are peremptory 
[6]. When developing a PBL/EBL Project course great care 
must be devoted to the tutoring task, above all in the first 
courses (namely, this is the case where strengthening work in 
basic sciences is called for [7]); namely, focusing on improving 
the student’s communication [9]. In this sense, facilitation must 
develop daily reflection: pre-session (to present a focus 
concerning group dynamics so that facilitative questions should 
be used to start reflection), ordinary supervision session (with 
timeouts to discuss focus and to play diverse roles) and post-
session (to facilitate reflections on the focus). Furthermore, 
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facilitation implies tutoring and supervision (sometimes, even 
control) to respond to student’s problems in terms of meta-
skills [5, 7] (see Figure 7). Several dimensions are taken into 
account: the intellectual dimension, the personal dimension, the 
social dimension, the practical dimension (with several 
viewpoints: providing support, encouraging independence, 
developing the interpersonal) and assessing research (formative 
assessment, creativity and originality, reliability and validity) 
[9, 16].  
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Figure 7.  A Gantt’s diagram of the Course Project timing. 

However, the teacher’s role must also be considered from a 
leadership point of view: from hierarchy / autocratic / 
consultative to autonomy / functional / contractual via 
cooperation / negotiation / consultative. This implies that the 
student/teacher relationships ought to include six dimensions: 
the planning dimension (goal-oriented, aims, ends and means), 
the meaning dimension (cognitive understanding of 
experience), the confronting dimension (raising awareness to 
individual and group resistance), the feeling dimension 
(addressing emotional competence and incompetence), the 
structuring dimension (methodology of structuring 
experiences) and the valuing dimension (creating a support 
climate that celebrates individuals) [6, 12]. 

This research is action-oriented (see Figure 10); so, a 
Deming’s wheel (a Plan-Do-Act-Check cycle) must be 
reconsidered once an again. That is, the design and the 
implementation being developed mechanisms and tools to 
look for information about the results and about the address of 
the research must be considered. In order to know the 
students’ opinion a half-opened questionnaire has been given 
to the students (Figure 8). The following topics are considered 
to attain the student’s point of view on the approach, 
development, evaluation and analysis of the team work 
competence. Specifically, the elements taken into 
consideration cover the information supplied, the initial 
training, the degree of initial expectation with respect to the 
competence itself, the degree reached in its development, the 
development of the teaching methodology applied, the 
facilitation/supervision/tutoring set up and the assessment 
considered. 

Remembering, the result of this teaching task is to produce 
a scientific essay in a cooperative environment (Figures 6 and 
7). So, the own subject questions the student about the 
contribution of this competence (see Figure 9) related to all 

the another competences, because its weight is 21.67 % 
(Figure 4). Students also write some comments in the portfolio 
about their viewpoints on this approach, which are given in the 
interview at the end of the course when they explain the 
evidences carried out in their portfolios. 

IV. RESULT DISCUSSION 

Formally, these results demonstrate the need and urgency 
that the students show to introduce (early) this competence in 
their studies (Figure 5). Students are quite surprised by what 
they have been presented with this methodology. All the 
students that have answered the questionnaires were involved 
in this approach, but since they were not all of the students of 
this subject results are not conclusive. However, this sample 
includes the 84.45 % of the students who went to class. 

Applying this strategy, all the existing groups have succeed 
in their marks because they have fix beforehand a reference 
level to surpass in the assessment rubric (it has been degree 1 
in the evaluation indicators –see the rubric at the end of the 
paper). Table I provides high positive answer percentages to 
the questions of Figure 8. In particular the most voted 
evaluation indicator is “21 - Evaluation modes” and the most 
negative “17 - Conflict resolution” in the rubric applied, 
because students didn’t well understand it –they added in the 
comments at the end of the questionnaire. There is great 
agreement with this methodology (87.65 %) but feedback has 
produced interesting ways to deep in (see this section below). 

TABLE I.  RESULTS OF THE STUDENT’S OPINION QUESTIONNAIRE 

ITEM EXPLAINATION Percentage ¿WHICH?
1 The assessment criteria understanding 95,13
2 The assessment criteria sufficiency 98,83
3 Evaluation tool adequacy 82,03
4 The rubric has been useful 82,36
5 The evaluation indicator most voted 91,23 21,00
6 The evaluation indicator most negative 65,23 17,00

Mean value 87,65  

 

Table II summarizes the overall performance mean rates of 
this research, which the students have directly answered for. 
All responses ranged from zero to ten points. The general 
opinion about the methodology deployed is good (7.2 points), 
and students like the syllabus (7.6 points), but improvements 
can be carried out. The competences and objectives of the 
course are well understood (8.1 points); however, the 
competence here researched has dealt with difficulties (6.5 
points) because the way has been worked out is a bit difficult 
to be followed (the students have said). Moreover, the 
motivation rate is good (7.8 points) but the participation index 
provided has been excellent (9.1 points), but problems have 
arise because of the responsibility indicator is not so good (7.3 
points). The students demand a lot of help and care (though 
they are in first courses) –self-sufficiency index is 6.2 points, 
while they have considered an excellent level of facilitation 
(8.9 points), too. 

The methodology implemented in Section III provides a 
protocol to be applied to engage students in the LTP of the 
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syllabus, where a practical learning is set down. But this 
strategy implies to look after alliances with students analyzing 
very carefully those synergies that usually appear in class. 
Results are quite good (mean values of Tables I and II) and 
they invite to use the PBL approach. However, these results 
can be improved, and the students can help in such a task. The 
comments provided but students have declared and pointed: 

 

 

 

Figure 8.  A questionnaire about the student’s viewpoint. 

(1) as strengths: the novelty of the methodology, the variety 
of teaching methodologies involved, the facilitation provided 
and the student’s implication, and 

(2) as weaknesses of this implementation: the hardness test, 
the existence of a lot information, a lot of work to be made by 
the student (specially that one off-class) and the peer to peer 
coevaluation. 

The students themselves suggest some activities to cope for an 
improvement planning, as feedback: 

(1) As improvement actions they propose: to reduce the 
quantity of information and to apply other forms to challenge 
them. 

(2) As corrective actions, they proposed deep in the 
explanation of the student’s responsibility and what the 
student is assumed to produce as final outcomes, or to provide 
specific examples of similar results or portfolios. 

(3) As preventive actions, they press to give greater freedom 
and to use specific examples of the syllabus instead of being 
them themselves to look for them. They are also concerned 
that this way of working implies great job, in exchange for a far 
more profitable, but in the long term. 

 

Figure 9.  Student’s opinion about the LTP process in the curriculum. 

 (2) as weaknesses of this implementation: the hardness test, 
the existence of a lot information, a lot of work to be made by 
the student (specially that one off-class) and the peer to peer 
coevaluation. 

The students themselves suggest some activities to cope for an 
improvement planning, as feedback: 

(1) As improvement actions they propose: to reduce the 
quantity of information and to apply other forms to challenge 
them. 

(2) As corrective actions, they proposed deep in the 
explanation of the student’s responsibility and what the 
student is assumed to produce as final outcomes, or to provide 
specific examples of similar results or portfolios. 
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(3) As preventive actions, they press to give greater freedom 
and to use specific examples of the syllabus instead of being 
them themselves to look for them. They are also concerned 
that this way of working implies great job, in exchange for a far 
more profitable, but in the long term. 

TABLE II.  PERFORMANCE MEAN RATES 

PERFORMANCE RATE VALUE
Your opinion bout this teaching methodology 7,2
Understanding of the syllabus competences/objectives 8,1
The development of the group in the "team-work" competence 6,5
The facilitation/supervision/tutoring provided 8,9
Motivation level 7,8
Participation level 9,1
Responsibility level 7,3
Self-sufficiency level 6,2
In general, a mean mark for the whole LTP of the syllabus 7,6  

V. CONCLUSIONS 

This paper reports an engaging experience based on the 
methodology and the evaluation in Statistics teaching: 
students’ involvement in building and implementing 
competence assessment models as a valid learning engagement 
alternative where the relevance of the assessment criteria is 
established by the students. The importance of process action 
research in teaching environments becomes increasingly 
important to improve the LTP (see Figure 10): students 
develop a project in groups by applying PBL/EBL techniques 
where the facilitation tools are essential (see Figure 11). This is 
one of the main cornstones  

 

 

Figure 10.  The process oriented research. 

The student's opinion is analyzed over a given competence 
(team work), using such a synergy to promote students’ 
motivation, accountability and participation via challenges. The 
student has been invited to take part in the design, 
implementation and discussion of the assessment instrument of 
that competence through the generation and consideration of 
valuation matrices. The performance indicators to be 
considered have been agreed, and a protocol has been 

established to give students the understanding throughout their 
formative evaluation process. The competence has been 
developed in diverse scenarios: the one considered in this paper 
deals with a Statistics syllabus through course short projects, 
worked from the perspective of an active learning methodology 
such as PBL/EBL. 

 

 ACTIVITY TO ASSESS COMPETENCE APTITUDE FOCUSED QUESTION TO POSE/ 
APPROACH COVERED 

Looking for the best 
information in an 
optimum way  

FA C4 
The individualization of the 
LTP: task assignment  

References looked up and 
constructed used 
Time used to do the seeking 

Definition of the open 
problem based on the 
given standards 

AA C4 
Student’s proactive 
participation and  implication 

Rigour and precision of the 
approach proposed 
The way in which is declared 
the future implementation of the 
Course Project 
Adequate justification of the 
choice posed 

Role playing in the 
team/group 

FA C5 
Contribution to the 
cooperative spirit of the 
team/group 

Reasoning about the given role 
playing proposal in the group 
How the group worktable has 
been accomplished? 
Has the group productivity been 
followed? How? Which tools 
have been employed? 

Forecasting of the 
difficulties which could 
come up/arise 

FA C5 
Qualitative analysis of the 
solution found out 

How can be interpreted the 
resolution of any linear system 
equation in an approximate 
manner? 
Can be a qualitative analysis of 
the problem made? 

Look for values to settle 
the numeric problem 
down 

FA C4  
Coordination and linking 
with other subjects of the 
degree 

How the chosen data can be 
disposed in order to apply the 
algebraic theory of the syllabus? 

Resolution approach 
and formulation 

FA C5 Task arrangement 

Which methodology type is 
applied? 
How the work is distributed 
among the group members? 
Is there any concept map about 
the implementation developed? 
A Gannt’s diagram about times 
and role playing has been 
presented? 

Result contrast related 
to the planned outcomes 

AA C4 
Coherence between the 
obtained results and the 
theory applied 

The results looked for have been 
attained? 
The values obtained, can be 
justified? 

Analysis of the 
difficulties that have 
been encountered 

FA C4 Interesting contributions 

How have been solved the 
encountered difficulties? 
How the resources used have 
been managed? 
A problematic situation will be 
suggested (it will be a direct 
consequence of the project his/ 
her group has worked 

Implementation 
computational costs 

FA C5 Result contrast 
How the used method cost has 
been measured? 
Is there any cost study? 

Teamwork applied 
methods 

AA C5 Self-assessment skills 

Quality of the self-assessment 
report presented 
Which values are pointed out by 
his/her group-mates? 

Scientific report of the 
project experience 

AA C4 
Helping the use of an 
appropriate structure for the 
project approach of the group 

How is used the mathematical 
language and the formal 
relations? How is it reasoned? 

Oral presentation of the 
report 

AA C5 
Coherence of the defence 
presented 

Reasoned justification of the 
report presentation carried out 

Last interview for 
assessment 

FA C5 
Use of the procedural 
knowledge related to the 
subject 

How does the student answer 
the questions that have been 
posed? 

Attitude in the 
facilitation  and 
tutoring times 

FA C4 

A more emphatic 
relationship between 
undergraduates/students and 
the teaching staff 

Is there a positive attitude in the 
group structure running? 
The group, does it appear open-
minded, active, productive, 
efficient, effective, …? 
A given student, which is the 
position that shows in the 
presence of his/her group-
mates?  

Figure 11.  Some questions that are posed to students along the help/tutoring 
sessions (FA means formative assessment; AA stands for additive 
assessment). 

A survey has been designed to analyze the student’s 
perceptions regarding the approach, development, assessment 
and competence analysis from the students’ viewpoint. The 
items considered take into account aspects such as: the 
information provided, the training involved, the initial level of 
expectation with respect to the competence, the degree of 
development reached, the development of the teaching 
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methodology applied, the tutorial action (in the sense of 
facilitation) applied and the global assessment deployed. The 
results of this survey are presented in this work to help refocus 
the teaching methodology with which that competence will be 
worked in the future. 

 

 

Figure 12.  The PBL approach working concept). 

 

What about student’s and teacher’s effort? In short, it is 
different because this implementation is part of a broader 
strategy to engage students through motivation and 
participation, while making them see the need to involve 
themselves in a responsible manner. The subject of the paper 
lies in the learning engagement domain as student-driven 
assessment model, taking into account the student’s 
participation/cooperative effort in an assessment set-up as 
teaching alternative. The results support this work 
methodology; they highlight the importance of a proper 
facilitation and supervision to the student progress adequately 
(see Figure 12) in order to determine the concept structure and 
the relationships of the involved mathematical units (see Figure 
13). 
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 ESTIMATED TIME 
(hours) CODE 

PDC TASK TO IMPLEMENT ACTIVITIES TO DEVELOP 
OUTCOME TO 

MEASURE/OBJECTIVE 
CLASSROOM 

NON-
ATTENDANCE 

DIFFICULTIES ENCOUNTERED 

1 

- Presentation of the subject Teaching 
Planning STP  
- Explanation of the teaching method that is 
the base of the Course Project 
- Text  of Course Project as an open problem 
This task is reminded from time to time to 
ensure that students are aware of what it 
really means 

- Statement of competencies involved 
in the Course Pro ject 
- Using simple examples for 
explanation 
- Defin ition of object ives  
- Influence on the assessment  

- Specific questions specific in  
tutoring/facilitation sessions and/or 
classroom 
- Use a daily log as a register diary  
 

0.25  

- The student feels that the documentation 
(delivered on the first day of class) is  
excessive 
- The subject guide may be useful to overcome 
this difficulty, if provided that it is very well 
designed 

2 

Finding information in books, magazines, 
specialised articles, reports, encyclopaedias 
and /or the Internet, asking to other teachers 
based on the descriptors of the subject, given 
the first day of class 

The student looked for information on 
the sources suggested 

 0.50 

- It is normal for the pupil to be disoriented as 
he is not accustomed to working under the 
scientific method 
- Student makes reports handwritten 
- It is not anything to be delivered as early 

3 

New reformulation of the search criteria Very specific descriptors are provided 
to generate an appropriate search: 
dynamic system, linear system, linear 
approach, controllability, robustness, 
resonant systems, ... 

0.17 0.50 

4 New reformulation of the search criteria The student is  told about the most 
productive topics of the subject 

- The student will deliver the 
statement of the problem, that will 
work, as openly as possible 
- List of used references given by the 
method of Harvard (examples are  
given in the STP) 
- At a later stage, the student will give 
a complete Problem Resolution (PR) 
approach, using the modelling 
suggested when the solution 
implementation be done 

 0.25 

- At this stage any student needs facilitation to 
be addressed in the right direct ion  
- Real-time corrective feedback must be done 
often, either because students react in a way 
not intended, either because the expected 
progress does not materialize in the expected 
steps/phases  

5 

Open formulat ion of the problem, to be solved 
according to the PR methodology, clearly 
incorporating the relationships linking the 
proposal with other subjects of the Degree 

The student will have to develop the 
theory underlying the model 
presented, linking mathematics and 
that interest area 

- The proposed statement should make 
clear the relationship between 
contents and  descriptors in the 
subject  
- Analysis of the model: the theory 
must be described succinctly and 
directly 

 2.00 

- The student usually shows difficult ies when 
verbalizing his/her work experience  
- The difficulties that can lead the future 
development of the project ought to be written 
 

6 

Design of way the implementation of the 
solution will be addressed  

- Problem analysis  
- Analysis tools that can be used  
- Locate resources that will be needed  

- List of variables involved 
- The student will prepare a concept 
map, organigram or similar, where a  
working and calculation strategy 
will be provided, reasoning about its 
key points 

0.50 1.00 

- The student does not have a clear idea of the 
tools to work as a top-down/bottom-up design 
- The student does not adequately link to the 
key concepts of the subject with the 
experience in the Course Pro ject: the concept 
maps of the thematic units of the course must 
be continuously be recalled 

7 Remember the theoretical concepts involved Summary of the descriptors most 
needed to develop the Course Project 

Concept map of the contents 
covered 

0.17 0.50 The student must be drawn to study daily 

8 

Deduction of the working model from the 
graphical representation 

Analyze whether the problem is 
discrete or continuous, clarify ing what 
the variables are and the relationship 
between them  

- Deduction of the theoretical model 
- Justified and reasoned statement 
of the working hypotheses, to 
implement the resolution of the 
problem 

 0.50 

- Difficulties in discriminating the data and 
results  
- The variables are not discussed in the right 
way  
- No way are correct Descriptors and 
keywords are not correctly expressed 

9 Refinement of the qualitative analysis Giv ing an overview of the whole 
approach to see if mistakes take place 

Justified listing of the mistakes 
appearing 

 0.50 The student does devote no time to rev iew and 
reflect 

10 
Analysis of the weaknesses of the approach by 
the teacher 

Monitoring, normally permitted, the 
student 

 
0.50  

The facilitation session must be compulsory; 
otherwise, the student does not come 
voluntarily 

11 
Implementation the solution by solving 
systems of linear equations in the sense of 
least squares 

Calculate the parameters involved in 
the model of the Course Pro ject 

Coherence of the results obtained 
0.17 1.50 

The student often uses only pencil and paper, 
not making use of ICT to enhance their overall 
productivity 

12 
Deduction of conclusions Answer in a way justified the 

questions raised in the Course Project 
discussion 

Results are correct and explanations 
are well justified  0.50 

There are numbers, no units  are provided, and 
typically the results obtained are not discussed 

13 

Oral presentation and/or written report for the 
Course Project 

Perform a PowerPoint presentation 
that summarizes all the essentials of 
Course Project outcomes 

Quality of the report/presentation 
following the criteria reported in the 
valuation rubrics at the beginning of 
the course 

 1.00 

- There is not too much interest to generate a 
document with enough presence to the 
university level  
- There is no autonomy when generating the 
report of the Course Pro ject 

14 

Evolution of the student’s evolution and 
progress in mastering the techniques involved 
in the Course Pro ject 

Interview (3 sessions of 10 minutes) 
with the teacher of the course on an 
individual basis and with other group 
members 

Daily records 

0.50  

It is quite difficult to verbalize  feelings and 
emotions in front of a teacher, and more if 
other students are there, albeit in a  small group 

15 

Final evaluation of the work done with the 
Course Project 

Personal interview 
Team interview 
Analysis of team data and student’s 
data 

Summative assessment of the Course 
Project with the student’s follow-up, 
and the opinion of each group member 0.25  

Initia lly, the student is reluctant to assess their 
colleagues, provided that there is no group 
mentality 

16 

Following the REDER philosophy the 
learning-teaching process of the Course 
Project is reviewed on an ongoing basis, which 
has the corresponding control mechanisms 

Quality of the Course Pro ject report  
Oral presentation of the Course 
Project  
Student’s self-evaluation 

Lejk’s method to evaluate the team 
guided work, that has done the 
Course Project 

  

Students need to comment the assessment 
results to them as immediate or mediate 
feedback 

  

Figure 13.  Flow diagram of the Course Project implementation (formative and 
additive assessment in blue colour). 
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Figure 14.  An analytic rubric for assessing the team work competence. 
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