
FINEXT 2019: LOOKING ON THE BRIGHT SIDE BY UNCOVERING 
THE WEAKNESSES 

G. Cebrián-Márquez, E. de Andrés, E. de la Cal, R. Mencía, B. Remeseiro, 
N. Rico, J.R. Villar, R. Zurita 

University of Oviedo, Computer Science Department (SPAIN) 

Abstract 
Computer Basis (CB) is a first-year subject included in all the different engineering degrees offered by 
the University of Oviedo. The contents of this subject range from the introduction to logic and information 
representation, to data bases design principles and an introduction to programming, but also include 
hardware overview, operating systems and utility software. 

Initially, CB had a common content all along the different engineering degrees and this represented one 
of the weakest points of this subject. On the one hand, the contents do not feel appealing for those 
students enrolled in engineering degrees not related with Computer Science. On the other hand, CB’s 
teaching staff (TS) includes more than 40 department members; the coordination of the subject is a 
challenge by itself. Over time, the University relaxed the content’s constraint, allowing to develop specific 
teaching guides for each degree, including changes in the content and in the schedule. Nevertheless, 
the perception of the TS is that something is needed to improve the efficiency of both students and 
teachers. 

At this point the FINEXT initiative took place. FINEXT (Fundamentos de Informática NEXT actions) aims 
to foster the innovation in teaching in CB in order to improve the students’ performance and also the 
teaching experience. Also, FINEXT establishes an informal communication channel between TS 
members to help in sharing ideas, experiences and methods among them. The FINEXT’s ultimate goal 
is to create an open forum to discuss how to improve the teaching of the subject, or how to engage the 
students in the day-by-day basis work, and addressing the diversity of the subject among the different 
engineering degrees. 

FINEXT was founded in the last term of 2018, while the teaching of the subject was being carried out in 
the different degrees. FINEXT was proposed and approved by the head of the department before being 
launched to the TS community. FINEXT 2019 was developed from December 2018 to January 2019. 
The methodology of FINEXT follows the ideas proposed in Well-Sorted to prepare meetings and 
includes four stages. The first stage is to ask each TS’s member to propose a problem or an idea they 
observe in CB; this problem could be related with the teaching issues, the student behaviour or any 
other fact they might have found worth discussing. The second stage is to ask the TS’s members to 
group all the answers as they think best. The third stage is to choose the best number of clusters and 
develop the final meeting’s documentation. Finally, the last stage is a workshop, in which the attendees 
could discuss the groups of answers and propose solutions and/or teaching innovation actions. 

FINEXT 2019 engaged up to 12 TS’s members out of 44, including members from the three different 
University’s campuses. There were four groups of answers concerning “students’ motivation”, “students’ 
skills”, “students’ work” and “subject’s complexity”. Although the first three groups were somewhat 
related, each group was discussed individually; for each of them some solutions and ideas were 
proposed, including some new tools to use in the teaching, several proposals for enhancing the 
documentation and also ideas for teaching innovative projects proposals.  

This contribution deals with the details of this FINEXT experience, including its birth, the problems that 
were proposed, the groups, and the documentation that was generated, as well as the results from the 
workshop. 

Keywords: Higher Education Area: The Bologna Declaration and ECTS Experiences, Research 
Methodologies. 

1 INTRODUCTION 
Computer Basis (CB) is a common subject for all the engineering degrees in the University of Oviedo's 
catalog of undergraduate degrees. This subject is included in the first term, with a total charge of 6 
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credits. The content of this subject includes: i) basic concepts and knowledge -information 
representation, logical operators, etc.-, ii) a light introduction to computers -both hardware and software-
, iii) an overview to operating systems, iv) an introductory view of databases design, and v) an 
introduction to computer programming.  

In spite of the fact it is the same subject which is taught in the different degrees, each case has its own 
peculiarities. For instance, in the Mining Engineering degree, the available time to teach those topics is 
constraint to 6 lectures hours and 4 laboratory hours for the case of databases design. In the case of 
programming, the time is constraint to 18 lectures hours and 18 laboratory hours. There exists the 
problem of overwhelming the students with the amount of information and different topics to cover: when 
the students start getting comfortable with a subject then it comes a change. 

The history of teaching this subject among several years from the European Higher Education Area 
(EHEA) institution shows that most of the students are able to follow the subject until facing the 
programming loops and functions. From this very moment, the difficulty in the learning of the 
programming elements increases drastically and, at the end of the term, a relevant part of the students 
fails the subject due to the programming part. 

With such condensed programs, the risk of failing the subject highly increases if a student miss one 
session or does not piece things together properly during the session. Furthermore, all the students are 
newcomer, so they have to adapt to the type of studies held in the universities. In other words, they go 
from being tutored in the High School to become complete autonomous in the University. The number 
of exams is highly reduced, there is no homework –just proposed exercises–; and an important part of 
the students do not feel the need of study and do not prepare the lessons on a daily basis. 

In order to reduce the shock that year after year the students suffered when dealing with the 
programming part of the subject, a teaching innovation project was proposed during the course 2016-
2017 [1]. This project was proposed for the bilingual program of the subject for the degrees offered by 
Polytechnic Engineering School of Mieres (EPM) within University of Oviedo. The problem of 
understanding loops in programming was focused as it represents the no return point in the subject: 
either the student understands it completely or the student gets completely dismissed. In that project, 
the students were requested to fill two surveys about i) what were the main problems they found with 
the loops, and ii) how they think the teaching of the subject can be enhanced. The results of this 
experience are included in [2]. 

According to the results, the whole documentation of the subject was refurbished and the teaching 
strategy was also modified. A new teaching innovation project was proposed (PINN-17-B-001 [1]). The 
results of these changes are described and analysed in this study, which was performed not only for the 
EPM but also to the Mining, Energy and Minerals Engineering School of Oviedo (EIMEM) within the 
University of Oviedo. This study proposed to consider the students’ feedback as a relevant method to 
improve the teaching and the contents of the subject. In this second project, the feedback was used to 
evaluate the suitability of these modifications and to get a glimpse of some small modifications to 
improve the current teaching material and method. Very interesting conclusions were drawn from the 
surveys [3], which validate the aim of the study: Yes, obtaining feedback from the students is worthy. 

The common point of all these experiences was the use of a web collaborative tool to prepare the 
meetings called Well-Sorted [1]. The question is: Can this tool be used to find solutions to some of the 
problems of teaching CB? This is the hypothesis of this contribution, which has the following structure. 
Section 2 deals with the description of the experience and the method followed. Then, the results 
extracted from the workshop are detailed in Section 3. Finally, the conclusions from this experience are 
drawn in Section 4. 

2 METHODOLOGY 
The aim of this experience is to share the problems perceived by the staff members when teaching the 
subject and to propose imaginative and feasible solutions. This brainstorming process might promote 
new collaborations in future innovative projects to enhance the teaching and improve the students’ 
results. 

As CB is taught in all the engineering degrees at University of Oviedo, several engineering schools and 
faculties are affected. Each of these centres and degrees implies the existence of different teaching and 
learning contexts according to the affinity the students have with the contents of the subject. This means 

1263



that each single group (including lectures and laboratory sessions) is a totally different context, requiring 
specific attitudes and teaching approaches.  

The aim of FINEXT is to meet colleagues from the Department who teach CB in a workshop to share 
and discuss uneasiness, problems, experiences, new ideas and solutions to enhance the teaching of 
this subject. But before the workshop, the participants were required to prepare the meeting. A sequence 
of stages was developed as follows: 

Stage 1. Thinking about the subject. All the attendees just need to write whatever they think might 
be relevant concerning the subject (issues and problems found in the context of CB, or anything 
they think is worth discussing) to enhance the subject’s performance. 

Stage 2. Grouping the answers. The participants must group all the registered answers in the best 
partitioning possible, without restrictions in the number of groups or the answers per group. 

Stage 3. Generation of the documents for the workshop. This organizer of this event is the 
responsible of this step, delivering the documentation to all the participants. 

Stage 4. Attending the workshop. In this workshop, the attendees discuss the groups; it is expected 
that new ideas or solutions to certain problems will be proposed and shared. 

All the management of these stages have been done using the collaborative Well-Sorted. This tool is 
useful in the preparation of meetings, helping the attendees to think about the problem in advance. It 
allows to introduce a poll, to group the answers and to generate the workshop documents. The 
generated documents are a dendrogram, a heat map, a table with the groups and answers, and a tree 
map. 

The goals of the method are: 

• To find suitable solutions for specific problems reported in the questionnaire. 
• To allow new ideas and activities to emerge, so Innovation in Teaching projects can be proposed. 
• To share information concerning interesting conferences and journals where to publish the 

research in teaching results. 

• To evaluate if it might be interesting to have future calls of the FINEXT initiative. 

Initially, the workshop was designed with three different groups based, not only on the affinity of the 
students with the subject, but also on the size of the group. However, this division into groups may vary 
according to the number of attendees. The proposed groups were: 

• Computer Science and related degrees: basically, the groups are big (from 80 to 120 students 
per lecture’s group). The students’ affinity with the subject is expected to be rather high. 

• Non-related big groups: these groups come from other engineering degrees not related with 
computer science. The lecture’s groups include high number of students but, in this case, there 
is no special students’ affinity with the subject. 

• Non-related small groups: there are some engineering degrees’ groups that are small (from 20 to 
50 students). Again, in this case, there is no special students’ affinity with the subject. 

3 RESULTS 
The FINEXT initiative took place from the end of November 2018 to the 25th of January of 2019. Up to 
12 staff members out of 40 participated in the experience, either in all or in part of the stages. To 
generate the groups of answers using Well-Sorted, different number of clusters were evaluated; the 
number of groups was fixed to 4 as it seems the most reasonable according to both the answers and 
the matching done in Stage 2. This section shows the results per group, with the discussion that followed 
during the workshop. 

The general overview of the answers and the groups are depicted in the dendrogram in Fig. 1 and the 
heat map in Fig. 2. The following subsections are devoted to each of the clusters, describing both the 
answers and the conclusions extracted from the workshop. 
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Figure 1. Final dendrogram. 

 
Figure 2. Heat map. 

3.1 First Cluster: the students’ motivation 

3.1.1 Answers assigned to the group 
This is the RED group in the figures; Table 1 shows the grouped answers for this group translated to 
English. The three answers have not only highly related titles but also their descriptions are quite similar. 
The main topic is that, mainly in computer science non-related degrees, the students are not engaged 
with the CB’s contents and activities.  

3.1.2 Workshop discussion on the results 
All the attendees agreed the students enrolled in engineering degrees that are not related with computer 
science find CB unappealing or even useless for them. In general, the students do not relate their 
degrees and the continuously increasing computing in all the disciplines. 

Several ideas and proposals arose during the discussion: 

• A plausible solution is to introduce programming exercises solving problems highly related to the 
specific degree, complementing the theoretical and classical programming problems. 
Nevertheless, this is a problem by itself as long as the CB teaching staff are not experts in the 
different branches of engineering. 
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Table 1. Answers assigned to cluster 1. 

# Title Description 

1 Catch the students’ attention The subject’s contents seem uninteresting to students from non-
related engineering degrees. 

2 The students in other not related 
engineering degrees are not 

interested  

The problem is the low interest in non-related degrees about 
Computer Science topics. As a consequence, there is a 

reduced attendance to the lectures and almost no participation.  
Possible solutions are to include optional activities (at home and 

during the sessions) and to propose exercises closer to the 
knowledge field. 

3 Motivation for students in non-
related engineering degrees 

I have seen great differences in the motivation and the 
performance of students from Computer Science and related 

degrees with respect to other non-related engineering degrees. 
Could it be possible to increase the motivation so to obtain 

better results in CB? 

However, there is a possible solution. The idea is to get in contact with the teaching staff of 
subjects that are specific to the degree to stablish collaborations. The final aim is to develop a 
collection of problems that  
o Must be easy to understand: the newcomer students without further knowledge in the 

corresponding discipline should be able to cope with the problem and to reason the steps 
needed to solve the problem. 

o Must not take too much effort to be explained: the aim of the subject is to learn programming; 
as mentioned before, there are already problems with the time schedule to harden the problem 
with more knowledge to teach. 

• At the same time, a procedure for obtaining feedback from the students must be established to 
evaluate the changes and innovations in the subject and also to learn what the students think is 
interesting. The feedback from the students have been found rather useful in previous 
experiences [2][3]. 

It is agreed that all these actions can lead to Innovation in Education Projects. Proposing this type of 
projects helps in formalizing the aims, the description, the activities to be introduced, the needed tools 
and the developments and results. At University of Oviedo, the Innovation in Education Projects do not 
receive any funding; they represent a method to certificate the efforts done by the teaching staff to 
improve the educational aspects in teaching. 

3.2 Second Cluster: the students’ a priori knowledge 

3.2.1 Answers assigned to the group 
This is the BLUE group in the graphics; Table 2 shows the two answers grouped in this cluster. In this 
case, the answers are concerned with the knowledge and skills the students possess as newcomer 
students. The main ideas are: 

• There are students who have already been introduced to programming while for others CB is their 
first cup.  

• Formalizing the reasoning represents the main challenge for the newcomers. 

3.2.2 Workshop discussion on the results 
The following ideas emerged from the discussion after the answers were displayed:  
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Table 2. Answers assigned to cluster 2. 

# Title Description 

4 Students’ initial 
skills  

In recent years, several high schools have introduced basic programming concepts 
to the curricula of technology related subjects. Therefore, there are differences in the 
starting skills of the students according to where they come from. 

5 Logical and 
algorithmically 

reasoning 

Developing algorithms using the mathematical logic learned in high school represents 
a challenge, even for those students that have already been introduced to 
programming. The time restrictions do not help. 

• Each engineering degree has its own student profile; for some of them, the students show better 
knowledge and skills that may be related to whether the degree has cut-off marks or not. 

• Introducing the students to programming in high school generates a positive synergy. 
• Graphical programming environments, such as Alice or similar, might be interesting in those 

engineering degrees highly unrelated with computing. 

• In all the cases, there is an agreement to force the students to do abstract thinking and to develop 
their algorithms on paper. Digital technologies could be used if they allow the students to draw 
and write text similarly as in paper. 

3.3 Third Cluster: the students’ autonomous workload 

3.3.1 Answers assigned to the group 
This is the GREEN group in the graphics; the answers are included in Table 3. In this case, the main 
thing is the feeling that the students do not work as required, and so their relatively poor performance. 

3.3.2 Workshop discussion on the results 
There are two main different lecture groups according to their size: the small groups (less than 35 
students per group) and the medium/big groups. In the former group it is possible to convert the lectures 
into laboratory sessions (regardless of whether the students work individually or in small groups), which 
allows to try every single programming element. The experiences performed in two groups show an 
improvement in the students’ results.  

Furthermore, a group of members proposed a gymkhana in several CB’s groups, basically, in Computer 
Engineering, in Chemical Engineering and in New Technologies Engineering. This gymkhana aimed to 
make the students work with the concepts and solve programming quizzes on their own as autonomous 
workload. Solving the gymkhana had a reward of an extra point at most, according to the number of 
failed exercises. This type of extra workload showed promising results. 

Besides, there was a discussion on whether proposing exercises relying on past exercises could be 
interesting or not. However, not clear conclusion was drawn for this point, with equal number of 
attendees positioned in either option. 

Finally, several new tools were proposed to enhance the students autonomous work. On the one hand, 
the students might find a FAQ (Frequently Asked Questions) useful; this FAQ could be developed using 
their own questions and solutions. On the other hand, introducing two or three chat sessions to solve 
questions and doubts might force the students to prepare the session in advance.  

Table 3. Answers assigned to cluster 3. 

# Title Description 

6 Students’ workload 
since the very 

beginning  

Regardless of what you do or propose, the students start studying too close to the 
exam. And this is the case in all the degrees, although there are exceptions as well. 

7 Homework 
assignments during 

the term 

Perhaps requesting the students to upload solution to exercises every block and 
discussing them during the lectures give the students some feedback.  

These exercises might be considered as part of the continuous assessment as well. 
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3.4 Fourth Cluster: the schedule and the time restrictions 

3.4.1 Answers assigned to the group 
This is the ORANGE group in the graphics; the answers are included in Table 4. As mentioned before, 
there are many concepts and tools to be included in a single term. As teachers, we think that too many 
things might be equal to do not completely learn the basic concepts. 

Table 4. Answers assigned to cluster 4. 

# Title Description 

8 Not enough time  A term is too short to allow the students to cook the ideas; mainly in programming 

9 Short time for 
programming 

Too many program elements to efficiently learn in two months; the 80% of the 
students give up (for some degrees) 

10 Litte time for too 
many things 

The main problem with CB is the oversized curriculum for a so short period of 
time. The number of sessions is too small to allow the students to learn 
programming and data bases design. 

11 Not enough time 
for Excel 

The scheduled timetable for Excel is 4 hours long, but with an extra introductory 
session to the software tools at University of Oviedo. Perhaps shortening this part 
of the software tools might help. 

12 Not relevant 
concepts in all 

the cases or they 
are not applied 

Some contents are irrelevant because the students already know or because they 
are superficially covered. The programming exercises are highly abstract and not 
applied to real problems. But, on the other hand, they can hardly be specific to any 
degree. It is a challenge. 

3.4.2 Workshop discussion on the results 
Several ideas were proposed with respect to this cluster. Concerning the software tools available at 
University of Oviedo, several members usually left it as homework. The aim of that laboratory guide is 
to introduce the students with the web tools and software resources they can use while studying at the 
University of Oviedo; therefore, the idea is an overview and the students are let to cover that session on 
their own at home. 

Besides, the units related with hardware, software and operating systems are, in some groups, 
dismissed as they have already studied the contents in high school. Sometimes, a special lab session 
is programmed with Raspberry Pi units, so the students can set up the stations. 

With respect to data bases, in some groups the teaching staff has proposed SQLite and SQLite Studio 
instead of MS Office. This software seems to be more suitable for the students to learn data bases as 
long as they can see the whole structure of the data base, even in SQL language. 

Moreover, merging the contents of some chapters makes possible to reduce the number of sessions 
devoted to the introductory chapters. For instance, the de Morgan’s laws can be taught with 
programming. Doing so, then, it is possible to move faster into data bases and also into programming, 
allowing the students to have more time to learn the concepts. Also, doing so allows to introduce one 
extra hour devoted to Excel, which has been used to show how to solve optimization problems in Excel. 

3.5 Some final comments 
During the workshop several tools were reported as useful by some of the members. Here is the list of 
these tools and their possible use: 

• Pythontutor.com: this is a web tool that embeds a debugger in a more appealing format for 
newcomers. 

• MClibre.org: is a web site with exercises and solutions in different programming languages. Also 
includes some tutorials. Can be used by the students for their autonomous work. 

• More web resources: 
o w3school.scom, including SQL syntax. 
o Datacamp, a well-known web academy. 
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o Courses in the Internet, e.g. [5]. 

At the end of the workshop several questions concerning the pros and cons of FINEXT and whether or 
not the attendees think it might be repeated. In general, the initiative has been found very interesting, 
allowing members to get in touch and shared ideas and experiences. However, it was concluded that 
FINEXT needs to move on in order to repeat year after year.  

For instance, its current content of focusing on the problems with the subject should evolve to directly 
promote innovation in education. If FINEXT is redefined to become a sort of challenges or specific 
workshops to share experiences in innovation and to develop new ideas, then FINEXT would continue 
being interesting to the members.  

4 CONCLUSIONS 
CB is a very complex subject that aims to introduce the engineering students into the computer science 
fields; CB is a common subject among all the engineering degrees offered by the University of Oviedo. 
A group of members of the Computer Science department though that it could be interesting to organize 
a workshop among the involved teachers to discuss about the problems and issues when teaching CB.  

As a consequence, the FINEXT initiative took place, inviting the CB’s teaching staff among all the 
different degrees. Up to 12 members applied and worked in this initiative. FINEXT has been a useful 
tool to discuss the main concerns and problems found teaching the CB subject.  

The FINEXT process included four stages: i) answering a question about the problems and ideas to 
improve in teaching CB, ii) grouping the answers, iii) developing the meeting documentation, and iv) 
holding a workshop where the attendees were the interested staff members. 

Each of the groups of answers were covered and proposals to help improving the teaching activity were 
made for almost all the problems reported. Moreover, several innovations in education projects were 
debriefed as well as new opportunities and tools to continue developing and enhancing the teaching of 
this subject. 

Finally, the future of FINEXT will be highly related to cooperation among the teaching staff. We decided 
that this format could be used to promote working groups, to share experiences and to propose new 
research in education ideas to deploy during future courses. 
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