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Abstract 
In this paper the educational role of the Course Assignment in subjects of the technical area is 
analyzed. Course Assignment can be used as a complement to the classical evaluation consisting of 
exams and laboratory practices and the delivery of the practice scripts. In particular this paper 
presents the conclusions obtained after the application of final Course Assignments in the subject of 
Smart Grids, (optional subject in the fourth-year of the degrees in electrical engineering and industrial 
technologies at the University of Zaragoza). The structure required for this Course Assignment is 
similar to a scientific paper. In addition to the simple application of the knowledge acquired on a 
particular topic, a section that we call Reactions is valued. In this section the student must reflect on 
and expose his own personal and subjective assessment of what has surprised him the most while 
doing the work, if the topic is important or not, if he has found excessive documentation about it or 
there is too little information, etc. This develops the critical assessment of the student towards the field 
object of his study, and even towards his creative work. 

The most chosen option by students is usually the revision of the state of the art of a given topic. The 
student chooses the subject of the work from among the contents of the course. The fact that the 
students choose the topic supposes an initial effort of reflection to the student about what he wants to 
work on, according to his interests and / or background and he creates his own expectations. In 
addition, they must make an oral presentation in a limited time (about 15 minutes) in power point or 
similar, which requires an effort of synthesis, mental structuring of the ideas in their heads and 
prioritization of the ideas they must transmit. Students in general are satisfied with their own work and 
with the evaluation model itself, and they value it positively, so for several years we have relied on this 
structure. 
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1 INTRODUCTION 
In the traditional method of teaching, the teacher explains the lesson prepared for the day, perhaps 
sends homework to do at home and, at the end of the course, makes a test to measure which 
students have achieved the objectives and which ones have not done it. However, the new 
approaches to university education lead to give the role to the student as an active and autonomous 
learner, and to focus interest on the acquisition of academic and professional skills. The convenience 
of carrying out short exams distributed throughout the course of the course is increasingly recognized, 
as well as exploring other training possibilities that contribute not only to the consolidation of the 
knowledge exposed in the class, but also to the intellectual development of the student. 
By means of the assignments, important objectives are achieved. It is widely recognized that writing is 
one of the best methods to process, consolidate and internalize new knowledge. Intellectual work 
habits of search and selection of information are created with an intelligent reading, critical thinking, 
structuration of ideas, to progressively strengthen the skills and abilities of critical thinking, 
(distinguish, analyze, compare, evaluate, verify) and presentation (margins, pagination, citations, 
notes, bibliography, indexes, etc.). Thanks to the assignments students are encouraged to read 
scientific or technical documents, so not being limited to read notes and texts, and reading of scientific 
paper is stimulated 
However, this system is not exempt of difficulties. It is necessary a greater dedication on the part of 
the teacher. Frequently professors do not order work for lack of time to correct them well. It is difficult 
to apply in large groups so its use, in some degrees, would be limited to optional subjects that 
traditionally have lower enrolment. On the other hand, it is convenient that the assignments are not a 
substitute for conventional examinations but a complement. For being effective the works require a 
sufficiently detailed and clear orientation so that they do not become mere summaries of the thinking 
of others. Students must be given precise rules about how to do the work, the work scheme, what 
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parts are there, and which it must be the appropriate extension, approximate at least. It is important to 
highlight what ideas, problems, concepts, etc. seen in class are reflected in the work and what adds to 
what was seen until the time of writing, and the personal trial that deserves the new reading, etc. 
These tasks also prepare students for future wider works (final degree project or master's degree, 
theses, publications). 

2 COURSE ASSIGNMENT IN THE SUBJECT “SMART GRIDS” 
The subject of Smart Grids is an optional subject of 6 ETCS credits, equivalent to 150 total hours of 
work, which are taught in the second semester of the fourth year. The subject has a markedly 
technical and multidisciplinary character, with different concepts and techniques, from storage and 
generation systems to configurations of power electronics, control techniques, sensors, etc. 

Distribution Energy Resources systems are identified, classified and described, as well as the 
problems associated with the integration of distributed generation in the current distribution networks. 
The necessary technologies and equipment are presented in the intelligent networks, describing the 
different elements, typologies and the agents involved in the control and management of them. New 
concepts also appear, such as microgrids, virtual power plants, etc. The advantages of intelligent 
active networks for the efficient integration of distributed generation (in urban, rural and industrial 
environments) in terms of operation and efficiency are analyzed. The restrictions associated with the 
current protection systems in the introduction of distributed resources and the available technical 
solutions are explained. 

It is therefore a matter of broad content, mainly new for students, and with a broad descriptive 
technological component. 

The student, passing this subject, achieves the following results: 

1 Learn about the advantages of intelligent active networks in urban, rural and industrial 
environments in terms of operation and efficiency. 

2 Identify, classify, describe and select the systems of distributed generation and distributed 
storage and the problems associated with the integration of distributed generation in the current 
distribution networks. 

3 Identify, classify, describe the different elements that are part of smart grids and micro grids, 
their typologies and the agents involved in the control and management of them. 

It includes the restrictions associated with the current protection systems in the introduction of 
distributed resources and knows the available technical solutions. 

The knowledge acquired in this subject will give the student a basic perspective that can be of help 
when it comes to joining companies that work directly in the integration of renewable energies and 
distributed generation. 

ª Evaluation criteria 

For these subjects the following evaluation criteria have been proposed for several years (students not 
necessary have to attend a final exam)  

• Theory (60% of the final mark): Throughout the course documents will be delivered for reading 
and analysis (and study) so that every 2-3 weeks there is a short examination on the material 
delivered and taught in class. Frequent evaluation can bring great benefit to students. They 
have to review the material, think critically about what they have read and even talk among 
peers about the corresponding topics.  The student who does not attend the short test at the 
scheduled time, will have a mark of 0 in that session. To pass the subject it is necessary to 
obtain a minimum score of 4 points out of 10. In total there are usually 5 short exams 
throughout the semester. 
These partial tests encourage students to study more frequently during the course and, 
therefore, to keep the knowledge of the subject cooler. 

• Laboratory practices (15% of the final grade): 5 practices are carried out throughout the 
academic calendar (1 semester). Students must attend the practice sessions, perform them 
properly and write some practice scripts. The quality of the presentation and the content of the 
activities carried out in the practice sessions are assessed. The student who does not attend a 
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session at the scheduled time, unless justified cause, will have a grade of 0 in that session. To 
pass the subject it is necessary to obtain a minimum score of 5 points out of 10. 

• Final assignment (25% of the final mark): Making a report on a specific section of the syllabus 
(to be agreed with the teacher). This is the object of analysis of this paper. 

Students have to prepare a report of some 30 pages in which, for example, they must present 
background, problems, possible solutions (with pros and cons) and a final recommendation regarding 
a topic. As they indicate, besides being a good exercise to synthesize material, it is an excellent way 
for students to practice being concise and direct. 

They have to make an oral presentation in about 10-15 minutes with a debate with the teacher 

Students have to write down their impressions and reactions regarding the content and what they want 
to continue learning, 

The topic is chosen by the student, related to the contents of the subject, by which they feel more 
interested, attracted or simply more qualified by their previous training to achieve a good result. Not 
many students know how to decide the topic so we usually publish a series of topics on which their 
work could be based in a few weeks, and even a selection of papers from scientific journals that could 
serve as a point of departure. The most chosen option by students is usually the revision of the state 
of the art of a given topic. The fact that the students choose the subject already supposes an initial 
effort of reflection to the student about what it is what they want to work on, in addition to a greater 
motivation than if the subject were to be imposed on them. 

ª Extension of work 

The first thing students always ask is the extent and depth of the work. It is not possible, or at least it is 
not easy for me, to give a concrete answer (for example, 30 pages with type and size of letter XXX). 
My answer tends to be that they themselves must value the extension taking into account that the 
work must be complete, and that the weight in the subject note makes clear the effort that must be 
assumed. Thus, the weight is almost twice that of the subject practices, which make about 5 and that 
in addition to the development of the same must prepare the scripts of practices etc, which involves a 
total of about 30 hours of work. 

In fact, we once valued giving more weight to work so that it was clearly an important part of their 
training in this area. Finally, we have opted conservatively, because in this way the students have 
seen that they are more comfortable, for 25% of the total score. 

ª Structure of work 

The work must have a structure similar to that of a scientific paper: In addition to a title that 
synthesizes the content of the work begins with an abstract, in which the student must explain what is 
intended with the work, from which part and that briefly, usually includes the approach of the problem 
and hypothesis, the method and that allows to get a clear idea of what is going to be found in the 
work, without critical interpretations. It must consist of the following parts: 

Problem statement: What problem will it solve? What is the scope of work (general approach, specific 
situation, etc.) and its purpose? Why are we interested in this problem and its result?  

Results: The results must be concrete, avoiding vagueness. The results must be totally related to the 
scope of the problem posed. It must be shown clearly, concisely and briefly, the precise result of the 
research or the content it deals with, with the specificities of the discipline and the implications and 
final impacts of the work that allows its dissemination. 

The student must understand that the abstract should not be used only to introduce a topic; that's what 
the introduction is for, nor should it provide a multitude of data. 

Then, they must indicate some key words: terms that directly refer to the subject of the work carried 
out are highlighted. Keywords are terms (not phrases) without which the writing could not be 
understood  

Next comes the Introduction, presenting the theme and the statement of the problem and the 
bibliographic review on the subject and the state of the art. 

Now the fundamental part of the work comes. As it is a subject work, it is not a matter of carrying out 
exhaustive research and original contributions It is enough to show that the problem is understood and 
how the different authors approach it in the works that have been studied. As it is not intended to 
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assess the effort of translation or drawing, they are even allowed that, if the original sources are in 
English, cut and paste whole paragraphs of the original paper if they are considered very interesting, 
and paste the most relevant photos for the explanation. The idea is that the student must understand 
the methodology that the authors have used and understand the results that are reached and the 
transcendence of these results. It is as if they made the work their own, although of course it is clear 
who are the true authors of the work. 

Emphasis is placed to obtain several approaches or ways of approaching the problem and contrast 
the differences in hypotheses, methodologies, objectives and, of course, the results of different articles 
on the subject. 

The Conclusions section must summarize the final considerations about the results of the various 
authors, and a final comparison between the articles. 

The bibliographic references consulted must be presented below, from where the work was obtained. 
It is also allowed to add some other references, that perhaps the student has not read for lack of time 
but that seemed relevant for a subsequent study. 

A compulsory final section that we call "Reactions" has a lot of importance. It is here where the student 
must present his or her reflections on the work itself, the methodologies used by the different papers 
analyzed and the results obtained. It is now when the student assesses whether the work has really 
become interesting and profitable, whether it has allowed him to discover new things or, on the 
contrary, he has simply reaffirmed himself in the ideas he already had. If it has opened doors to a 
world him or her did not know, or he or she have found it an uninteresting topic for further personal 
and professional development. 

After several years of implementation of these assignments, we have been observing a great interest 
in the students in most cases. There are always students, possibly the least interested initially for the 
subject or less involved in general by the study, with which the feeling of missed opportunity remains. 
They have chosen the subject poorly, they have not understood, even though they are asked to come 
in tutorials to frame the subject well, what was intended with the work, or they have simply chosen the 
easy way to read and repeat a scientific article. But in most cases, the work has served to deepen in a 
of great interest to them, and they clearly present themselves as small authorities in the matter. Not in 
vain, in a few months they will have the academic title in their pocket, and, although of course they will 
have to make a great additional effort, they will be competent engineers in this field.  

As they must also expose it in a limited time (in class time or simply exposing to the teacher) they 
must carry out a synthesis work, of mental structuring of the ideas in their head and of prioritization of 
the ideas they must transmit. 

The students in general are satisfied with their own work and with the evaluation model itself, which 
has made us continue to rely on this structure for several years. 

3 CONCLUSIONS 
The final assignment is an interesting tool for learning and reinforcement of concepts in some 
subjects. In this paper reference is made to a subject of the technical area (Smart Grids), but it can be 
extended to many other disciplines. The effort of the work must be reflected in the weight of the final 
grade of the subject, which motivates the student to dedicate a sufficiently reasonable time. The fact 
that the students choose the subject already involves an initial effort of reflection to the student about 
what it is that he wants to work on, and the expectations that are created. As they must also make a 
presentation of the work with a limited time, they must carry out a work of synthesis, of mental 
structuring of the ideas in their head and of prioritization of the ideas they must transmit. Finally, they 
must include a Reactions section, where they must present their reflections on the work itself, the 
methodologies used by the different papers analysed and the results obtained. It is now when the 
student assesses whether the work has really seemed interesting and profitable. The students in 
general are satisfied with their own work and with the evaluation model itself, which has made us 
continue to rely on this structure for several years. 

The procedure has advantages over traditional methods, since it favours the active participation of 
students, allows addressing issues complementary to those of the program and increases the 
relationship between teachers and students. In addition, with this procedure you can evaluate the 
acquisition of skills and not just the knowledge. 
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From our point of view, the experience is positive, since in addition to achieving the objectives 
pursued, the students positively value the result. 

In the reactions section, students not only reflect on the knowledge acquired. Some show their 
satisfaction with their work and with learning how to structure work similar to a scientific paper. 

REFERENCES 
[1] J. Gil-Flores, “Learning Assessment in Higher Education According to Students’ Experience,” 

Estudios sobre educación, Issue  22, pp.133-153, 2012 

[2] A. Fernández Marcha, " La evaluación de los aprendizajes en la Universidad: Nuevos enfoques," 
Instituto de Ciencias de la Educación Universidad Politécnica de Valencia., 2012 

[3] B. Salinas Fernández, C. Cotillas Alandí, “La evaluación de los estudiantes en la Educación 
Superior”, Servei de Formació Permanent. Universitat de València, 2007 

1414




