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Abstract 
The use of Gamification tools for the evaluation of acquisition of competences in other formative 
stages has given excellent results. However, its application in the final year degree activities, such as 
Final Year Project (FYP), is still a challenge with great advantages to explore. This work proposes the 
use of gamification tools for the implementation and evaluation of the acquisition of Respect to the 
Environment in the development of FYP in the School of Civil Engineering of the UPM.  

A set of badges is designed to be awarded the students after the achievement of certain milestones 
related to the acquisition of certain skills, such as the inclusion of methodologies with low 
environmental impact in the project, the study of social impact, evaluation of alternatives with low 
environmental impact, etc. In addition, special badges are created to recognize the performance of 
specific training activities in this field that are carried out outside the school, such as attending talks on 
the subject and conducting training courses (MOOCs), with the aim of encouraging the participation of 
students in this type of activities. In parallel, as an attempt to contextualize the outcome acquisition 
process during realization the FYP, we present here the Project-teca, an interactive project database 
in which a set of FYPs have been classified and systematically cataloged. 

A methodology for assessing the acquisition of the competence Respect for the Environment during 
the development of the FYP has been developed. Tutors and evaluators were consulted about the 
usual practice in FYP tutoring and criteria used to make the final assessment. The existence of an 
organized and objective method for evaluation improves the student’s planning and the monitoring of 
the evolution by the tutor. It also allows a more objective evaluation by the assessors.  

All these actions have improved the tutorship between the students and their project coordinators, 
providing valuable information on the FYP students concerns and the outcomes acquired, establishing 
the criteria for transparency in evaluation methods at such an important and significant stage as FYP. 
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1 INTRODUCTION 
The new educational system proposed by the European Higher Education Area, implies a novel 
approach oriented towards fostering lifelong learning. The incorporation of advanced educational 
resources improves the teaching experience and provides the students with the necessary skills to 
establish the core of their professional profile. Higher education institutions have the responsibility to 
train professionals within the respect to the environment and sustainability. Consequently, teaching in 
Civil Engineering should involve the students to the commitment of rationalizing the use of raw 
materials and environmental impact, to provide products and services that improve the quality of the 
environment and help build more responsible organizations with the society. Final Year Project (FYP) 
is an excellent tool for acquiring these capabilities. 

When carrying out their FYPs in Civil Engineering, the students face the challenge of simultaneously 
putting into practice all the knowledge acquired during their undergraduate period along with their 
communication skills. Although it is an academic exercise, the project must be reported professionally 
according to a specific format and guidelines that will be required in the students’ professional 
practice. In this sense, previously performed FYPs are a valuable source of data for the evaluation of 
the outcomes acquired by the students at the final stage of their higher education. Additionally, these 
FYPs can provide a useful record for other students involved in the writing up stage of their FYP. 
However, such projects are usually out-of-print, and it is difficult to find accurate information about 
them. 
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This paper aims to highlight the potential value of the FYPs as an effective tool for evaluation of the 
outcomes acquired during the learning process. As an attempt to contextualize the outcome 
acquisition process during realization the FYP, we present here the Project-Teca, an interactive 
project database in which a set of FYPs have been classified and systematically catalogued. Based on 
the advice of relevant faculty members, the projects have been labelled according to the thematic 
innovation, identification of future work and perspectives and evaluation of the learning outcomes. 
Specific criteria have also been proposed in order to allow FYP coordinators to assess the skills 
acquired by the students during the FYP process. For their part, students can consult other projects 
performed by their own colleagues and discuss relevant issues. 

This paper presents a methodology for the implementation and evaluation of the outcome "Respect to 
the Environment" at different stages of FYP. This competence is described as knowledge, skills and 
attitudes that prove to be useful for interacting with the environment, in an ethical, responsible and 
sustainable way. The mail focus of this implication is to avoid or minimize the effects that human 
activity produces on the environment, and to promote the benefits that may be generated by 
professional practice. The assessment of competence-based learning requires careful planning prior 
to evaluation, how it is to be evaluated and the skill level to be attained [1]. 

In order to improve FYP students motivation, we have used gamification tools. Gamification is a quite 
recent concept first defined by Deterding et al. [2] as the use of game design elements in non-game 
contexts. In the educational context, we address gamification as a process of enhancing services with 
(motivational) affordances in order to invoke gamely experiences and further behavioral outcomes 
[3][4]. Therefore, gamification tools are based on objective learning. The use of these tools for the 
evaluation of acquisition of competences in other formative stages has given excellent results. 
However, its application in the final year degree, such as FYP, is still a challenge with great 
advantages to explore. This project proposes the use of gamification tools for the implementation and 
evaluation of the acquisition of Respect to the Environment in the development of FYP in the School of 
Civil Engineering of the UPM. 

A set of badges is designed to be awarded the students after the achievement of certain milestones 
related to the acquisition of certain skills, such as the inclusion of methodologies with low 
environmental impact in the project, the study of social impact, evaluation of alternatives with low 
environmental impact, etc. In addition, special badges are created to recognize the performance of 
specific training activities in this field that are carried out outside the school, such as attending talks on 
the subject and conducting training courses (MOOCs), with the aim of encouraging the participation of 
students in this type of activities. 

All these actions have improved the tutorship between the students and their project coordinators, 
providing valuable information on the FYP students concerns and the outcomes acquired. The work 
we present here have been carried out in the High School of Civil Engineering at the Universidad 
Politécnica de Madrid (UPM) and funded by such organization. 

2 METHODOLOGY 

2.1 Project-teca: a final year project database in Civil Engineering 
The FYP is a mandatary module designed for the final year degree students to acquire new 
knowledge and experience in project works related to civil engineering. This course has been 
designed to contribute to several outcomes, such as (i) solve technical problems using appropriate 
engineering techniques; (ii) design, analyse and evaluate infrastructures-focused works and (iii) 
present project findings effectively and produce technical reports. In order to contextualize the 
outcome acquisition process during realization the FYP, we have designed the Project-teca, an 
interactive project database in which a set of FYPs have been classified and systematically recorded 
according to the following requirements: 

• On labelling the project, the database will take into account 

o thematic innovation 
o identification of future work and perspectives 
o evaluation of the learning outcomes 

• On assessing the skills acquired by the student, FYP coordinators will be provided by rubrics 
marking scheme for each skill related to 
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o Technical paper evaluation 
o Progress and motivation 
o Project presentation 
o Overall project evaluation 

Intended users for this innovative database tool are both faculty members (project coordinators 
mainly) and students trying to learn knowledge from other projects performed by their own colleagues. 
Super users, as system administrators, will also have access to the database for maintenance and 
optimization purposes. Fig.1 schematically resumes, in a simplified manner, the conceptual database 
design developed for the Project-teca educational framework. 

 
Figure 1. Conceptual scheme for the Project-teca database design and implementation. 

The Project-teca database analysis and design was performed by final year students as part of their 
own project activities. Thus, they managed to gain a better understanding of the information to be 
contained in the database through the process of constructing it. Entity Relationship Diagram (ERD) 
was used as a documentation tool, as well as to communicate the logical structure of the database to 
their colleagues. The design and implementation process was fully supervised by the authors of the 
present work. 

2.2 Gamification tools: encouraging student behavior with achievements 
Herout [5]. defined gamification as “a process of implementation of gameplay elements and 
approaches into electronic education leading to effective achievement of education objectives, 
especially by means of extended motivation, activation, cooperation and collaboration”.  

Recently the use of gamification tools has been extended in the pre-university level, and to a lesser 
extent in the high education level. However, there are a few experiences in the use of these tools in 
Final Year Projects. In the work here developed, gamification tools are used to engage students to 
participate in out of class activities and to reward the acquirement of the environmental competence.  

Although there exists different environments to utilize gamification tools, in our case the Moodle 
framework was used for several reasons: i) it is a user-friendly tool; ii) it is well known by teachers and 

10199



students; iii) its usefulness for gamification activities has been previously demonstrated from several 
experiences. 

In this part, the main agent should be the student, who under the tutor supervision, surpasses a set of 
milestones associated to badges. To foster a fair competition between students from different tutors, a 
set of badges is designed with the same criteria to be awarded by tutors after specific achievements. 
In addition, a set of ‘free designation’ badges remains under the specific tutor criteria. A small degree 
of freedom is granted to the tutors in order to encourage the search for new activities that are of 
interest to both. 

Badges are grouped into three different categories. The first, awards the development of out of class 
activities related to the environmental protect in the engineering dimension. Among these activities, 
the following are included: i) development of Massive Online Open Courses (MOOCs); ii) the 
attendance to seminars and conferences organized by specific associations and engineers 
professional associations; iii) on line courses in Coursera; iv) visualization of on-line talks such as TED 
talks. 

The second set of badges recognises the achievement of the Respect to the Environment 
competence during the development of the FYP, awarding among others merits: i) the study of 
alternative designs with low environmental impact; ii) the assessment of the social impact of the 
project; iii) the use of recycled and sustainable materials. The last group of badges recognize the 
milestones associated to the finish of a part of the project, such as: i) sign of the ‘Document of 
Commitment”; ii) use of the Project-teca tool; iii) finishing of each document and annex of the project.  
The badges awarded are visible by the rest of the students enrolled in FYP, who will value the 
usefulness and accessibility of the activities to allow a feedback of the initiative. 

2.3 Survey procedure 
A survey was held among the FYP tutors and lectures of the School who are part of the appraisal 
tribunals. Despite the lack of a unified procedure in the tutoring process, it was detected that each 
tutor follows a particular methodology that, over the years, has proved useful. Likewise, the evaluators 
follow a set of criteria to make the final assessment, although these criteria depend to a large extent 
on the scope of study of each evaluator and their subjective perception. 

The tutors were consulted about the usual practice in FYP tutoring, number of average tutorial 
sessions required, measuring the progress performed by the student, etc. Finally, these faculty 
members were consulted on goals that they considered important to mark milestones in the 
development of the project and that could be awarded with a badge. Similarly, the evaluators were 
consulted on the methodology followed to evaluate the FYP document, as well as the criteria they 
would use to assess environmental competence in a specific way. Both sectors were consulted again 
after formalizing the proposals of the method. 

3 RESULTS 
The methodology used for the implementation of the competence regarding the Environment - in the 
different stages of FYP – is presented in this section. This approach is being implemented in the ETS 
of Civil Engineering of the UPM. The proposed methodology largely reflects the practice of tutoring 
and evaluation followed by the teachers of the School, unifying criteria and proposing quantifiable and 
objective evaluation indicators. The existence of an organized and objective method for evaluation 
allows, firstly, a better planning and knowledge of competence regarding the student side, secondly a 
more effective monitoring of the evolution by the tutor, and finally a better and more objective 
evaluation by the assessors, applying similar criteria to all the works evaluated. This system also 
establishes the criteria for transparency in evaluation methods at such an important and significant 
stage as FYP. 

Figure 2 shows the chronological model proposed for the development of the FYP. The following 
stages are distinguished: initial stage, stage of development, final stage and stage of evaluation. The 
main actions to develop in each one are identified as well as the agents involved. The end of each 
stage is formalized by a document (right side of Fig. 2) that marks the start of the next step. The 
moments of the development of the work in which the agents interact with the Project-teca tool and the 
gamification activities exposed in the previous section have also been highlighted.  
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The student uses the Project-teca at the development stage. At the final stage the student gives his 
consent to add his work to the project data base, so his work is available to the rest of the partners 
and allow the feedback of the tool. The gamification tools are used in the development stage to 
encourage the students to perform out of class activities and the incorporation of environmental 
criteria.  

 
Figure 2. Chronogram of the FYP stages, roles and documents 

As it is shown in Fig. 2, the tutor must give its agreement previously to the defense of the project by 
signing the document “Letter of Conformity”. In parallel, the tutor evaluates the student by filling the 
“Tutor Evaluation Report of the Competition Respect to the Environment”, of which an extract is shown 
below (Table 1). In this report, the tutor assesses the level of achievement of the competence by the 
student, by evaluating a set of indicators grouped in three areas: tasks development, project 
documents and out of class training activities. Three levels of achievement are valued: level 1 
corresponds with little or little achievement; level 2 corresponds to the satisfaction of the requirements; 
level 3 corresponds to the satisfaction of the requirements and the internalization of the concepts 
acquired. For reasons of space, only an extract of the report is shown. 
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Table 1.  Extract form the “Tutor Evaluation Report of the Competition Respect to the Environment” 

Indicators  
Project development Rating (Level 1 to 3) 
The student is able to identify the risks and threats to the environment derived 
from its project 

 

In the design selected, the student uses recycled materials and/or low 
environmental impact materials 

 

The student includes the social impact of the project   
……..  
Project documents Rating (Level 1 to 3) 
The student recognizes the Normative that must be applied with respect to the 
Environmental Protection 

 

The student proposes a Plan Action to mitigate the effects on the environment 
derived from the project 

 

……  
Out of class activities Rating (Level 1 to 3) 
The student has conducted out of class training activities  
…  

Comments 

As it is shown in the diagram from Fig. 2, the final mark of the FYP is given from the evaluation by an 
assessment panel. This mark is the result of assessing a) the project document; b) the public oral 
defence that the student performs of its project. Nowadays, there isn’t a standardized methodology for 
the evaluation of the FYP. The assessment largely depends on the expert panel individual criteria 
although eventually a single consensual mark is given. Then an extract of the template “Expert Panel 
Report for the Assessment of the competence Respect to the Environment”, to be filled by the panel 
expert once the public oral defense is finalized. For each indicator, 3 achievement levels are 
described: level 1: the indicator is reflected, although incompletely or superficially; level 2: it is 
reflected completely following the instructions of the tutor, but without personal contributions; level 3: a 
high degree of development is shown; the student introduces innovations and uses various resources 
to achieve the described indicator. This template allows performing an objective evaluation of the level 
of achievement of the competence both in the public defense act as well as in the project document. 
This document serves as guidance to the panel expert for a quantitative and objective criteria 
assessment.  

Table 2.  Extract form the “Expert Panel Report for the Assessment of the competence Respect to the 
Environment”   

Indicators  

Project document 
Level of 
achievement 
(Level from 1 to 3) 

The project's environmental impact assessment is cross-referenced.  
Different design alternatives are evaluated, including environmental assessment criteria  
Environmental normative is included in the normative section of the project  
……….  

Public defense 
Level of 
achievement 
(Level from 1 to 3) 

The student shows the design alternatives  
The student justifies economically, socially and environmentally the selected design solution  
………………  
Comments  
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4 CONCLUSIONS 
Teaching requires content knowledge, designing learning experiences and working with student. We 
believe that we have managed to achieve the three aforementioned dimensions throughout the 
development of Project-teca, an interactive project database in which a set of FYPs have been 
classified and systematically catalogued, labelled and evaluated. In addition, gamification has been 
used as a main teaching strategy to encourage students’ motivation and improve the overall learning 
process. 

The proposed methodology provides an objective method for assessing the acquisition of the 
competence Respect for the Environment during the development of the FYP. A list of indicators to be 
evaluated by the FYP tutor and the expert panel has been given. These indicators are described and 
different assessment levels are also given. Although this procedure has been developed for a specific 
competence, it is extendable to the other transverse and specific competences. This method improves 
the evaluation procedure of FYP, with an objective system. It also recognizes the crucial role of the 
tutor in the acquisition of competition in the stage of development of work. 

It has been also designed a set of gamification tools to evaluate the acquisition of the mentioned 
competence and encourage the students to participate in out of class activities such as training 
courses, seminars and conferences. The pre-selection of the activities by the tutor facilitates the 
student’s choice within the existing range of possibilities, always with a high degree of freedom to 
propose new activities.    

ACKNOWLEDGEMENTS 
This Works has been developed as part of the Educative Innovation Project “Development of a 
implementation and evaluation of the acquisition of the competence Respect to the Environment in the 
development of FYP in the School of Civil Engineering”, sponsored by the Vicerrectorado de 
Planificación Académica y Doctorado of the Universidad Politécnica de Madrid.   

REFERENCES 
[1] Herrero Martín, R., Ferrer Ayala, M.A., Solano Fernández, J.P., Calderón García A.A., and 

Busquier Sáez S. "Evaluación de competencias transversales en los trabajos de fin de grado. " 
In Congreso Internacional de Innovación Docente, pp.1395-1406. Cartagena, 2011.   

[2] Deterding, Sebastian, Dan Dixon, Rilla Khaled, and Lennart Nacke. "From game design 
elements to gamefulness: defining gamification." In Proceedings of the 15th international 
academic MindTrek conference: Envisioning future media environments, pp. 9-15. ACM, 2011. 

[3] Huotari, Kai, and Juho Hamari. "Defining gamification: a service marketing perspective." In 
Proceeding of the 16th International Academic MindTrek Conference, pp. 17-22. ACM, 2012. 

[4] Hamari, Juho. "Transforming homo economicus into homo ludens: A field experiment on 
gamification in a utilitarian peer-to-peer trading service." Electronic commerce research and 
applications 12, no. 4 (2013): 236-245. 

[5] Herout, Lukáš. "Application of gamification and game based learning in education." In 
Proceedings of the 8th International Conference on Education and New Learning Technologies, 
pp. 1048-1053. Barcelona, 2016.  

10203




