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Abstract 
Learning can be considered as the result of an individual, who is continuously active and interactive 
with the environment. The environment of education has an immense influence in learning/teaching. 
Accordingly, innovation experience in the process of learning/teaching is becoming a key factor to 
carry out. In this sense, the work proposed focuses particularly on one of the thematic lines, the 
Project-Based Learning (PBL) specially using modern technology, designed and implemented in a 
technological environment. Thus, it is an action to consolidate the Higher Education of European 
System (HEES) in the University of Extremadura (UEX). Therefore, educational innovation we 
developed in this project aims at improving transversal competence in the learning/teaching of 
engineering subjects in undergraduate level. All the innovation team members presenting this 
proposal are working at the Department of Graphic Expression. 

Although the PBL methodologies as innovative actions are included in the classrooms for years, we 
believe that the methodologies can be an innovative project and even together with technological tools 
are more effective in order to develop students’ cognitive, metacognitive, practical, emotional and 
social skills. Thus, the proposed project is designed, developed and implemented beyond the 
classroom that it has an application in real world and is realized from the constructivist point of view. 
The proposal works for developing an innovative learning/teaching of the PBL projects using 
information technologies, allowing students to acquire skills, abilities and to integrate theoretical and 
practical engineering knowledge related with Engineering Degree. The general objective is related to 
the general skills acquired by students (Order ECI/3854/2007, December 27). Concentrating on 
subjects that are in the area of Graphic Expression, the competences will be acquired with this project 
(R.D. 1393/2007 and UEX Guidelines). 

Therefore, the PBL can be defined as a learning/teaching strategy that achieves several goals through 
the implementation of a series of actions, didactic interventions or resources. An active methodology 
establishes the search of an intelligent solution to problem-posing or related task in everyday life. 
Concretely, we address the web PBL from different perspectives and learning/teaching strategies 
according to the contents of the subject “Graphic Expression (Expresión Gráfica)” at undergraduate 
level. 
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1 INTRODUCTION 
Within the last decade, computer and Internet technologies, especially based on Computer Aid Design 
(CAD), are becoming the mainstream and are receiving increased attention in education due to the 
potential to support new forms of collaborative PBL inquiry [1,2]. Their rapid rise also has had a major 
impact upon architecture, landscape architecture and urban planning education and practice [3]. Yet, 
the core pedagogy (learning/teaching) in this area has not profoundly changed. It is still much more 
challenging in the digital age although such dynamic learning environments is much more engaging 
[4]. Integrating these technologies into this area as solving the challenge has been made to pay 
attention in a CAD environment [5]. Thus, one of problems in this country regarding with the 
competence framework is the lack of people trained and training. Therefore, it is now necessary to 
increase the engineering and technological culture our classrooms from early age. 
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Since learning is contextual, different internal and external conditions are required for each type of 
learning [6]. Thus, the environment of education has an immense influence in learning/teaching. On 
the other hand, the process of learning/teaching is not merely cognitive, but also comes in the 
affective domain [7]. Particularly, in engineering subjects, computer labs have long been their major 
element and are considered to be a complex process due to its iterative actions, which lie between a 
problem definition and the solution of this problem [8]. The experiential learning environment of 
computer labs combines personal experience, ideation, experimentation, evaluation and feedback [9]. 
Try to advance on this path requires the search of models of learning/teaching that give students a 
leading role in the process of formation. Such strategies include constructivist approach, highlighting 
the PBL. Also, we use an approach to realize a technological environment that motivates students and 
to build them to have positive attitudes towards learning [10]. 

The work presented aimed to correct or improve the current problems posed by the development and 
implementation of a methodology based on the PBL with computer programs, to improve the 
transversal competence in engineering subjects of Graphic Expression. Particularly, computer 
programs as TCP-MDT and AUTOCAD are integrated into our methodology that coming from the 
socio-constructivist model of learning, denotes the assistance provided by a teacher, an expert, or a 
more capable fellow that allows an individual to solve a problem independently [11,12]. Expert advice, 
question prompts, expert modeling, learner guides and resources can carry out computer learning. 
Thus, in the methodology, Information Technology and Communication (ITC) facilities the 
learning/teaching process different resources and contributing to the process digital literacy [13]. We 
believe that the proposal of this type of educational projects is an interdisciplinary resource that can 
work from a cross-sectional view, providing originality, creativity, motivation and other factors, does 
not provide a traditional teaching. 

2 METHODOLOGY 
The engineering education should include activities that students require the application of knowledge 
implicated. This will link to the objective to guide the learning/teaching of engineering subjects for 
developing transversal competence development. Accordingly, this will increase interests and 
motivations of students. In this research project, the PBL with web-based scaffolding technology takes 
into account the background and current issues raised in the previous sections and responds to the 
demand of modern society to create qualified persons. Therefore, the objectives to be achieved in 
these phases describe as follows:  

Phase 1: Background studies and development of computer programs PBL. Numerous studies have 
highlighted the importance of the ITC outputs in learning/teaching in engineering subjects, both in 
cognitive and attitudinal side [14,15]. However, there are only few professors who have developed this 
type of activities in Spain, despite of the educational value which has been enhanced from different 
educational sections and other countries especially that have the tradition in these activities. The 
specific and particular reasons for not carrying out these activities may be related to the fact that is 
more complex activities to manage the classroom lectures, representing a cost in time and effort. 
Based on this situation, we are implemented TCP-MDT software based on CAD for the targeting 
subjects. 

Phase 2: Use of PBL with TCP-MDT in classroom simultaneously traditional methodology. The 
circumstances of everyday life are changing very quickly. Many of them rely on the use of emerging 
technologies, computer and Internet technologies, especially WWW. Nowadays, these technologies 
are becoming the mainstream, receiving increased attention in education with the potential of 
collaborative PBL process [16,17]. Along with the process, ITCs are presented as interactive 
resources that are helpful to students, promoting their learning motivation [18]. In this sense, we have 
applied a project of rural infrastructures, using PBL with TCP-MDT based on CAD in the subject 
“Graphic Expression (Expresión Gráfica)” at undergraduate level. 

Phase 3: Analysis of the results. Statistical and content analysis of the students’ results will propose 
improvement and reflection of the PBL with TCP-MDT. The results collected in the previous phase will 
be subject to statistical analysis by the relevant comparison test. That will draw conclusions and will 
reflect the benefits of the methodology developed.  
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Phase 4: Dissemination of the results. The dissemination of results was expected by participated in 
scientific conferences in the field of Graphic Expression. Similarly, we planned to organize 
"workshops" to share our experience with colleagues, professionals from various universities and 
colleges, with some experience in the field of the PBL with the ITC. Finally, as significant results are 
obtained, we intend to write some articles in educational journals. 

3 RESULTS 
Below are the results obtained after applying the two methodologies to the same students in the form 
of 6 practices in paper on map (traditional method) and in digital base in form of a course work 
learning as the same concepts that deal with the practices, but using the tool of TCP-MDT program in 
a CAD environment. 

Both methods aim to achieve the same evaluation: the students can acquire and settle the knowledge 
of the part of "Topographic Drawing" of the subject of Graphic Expression. 

Table 1.  Evaluation of students using traditional and PBL methodologies. 

 
Course 2015-16 

STUDENTS GROUP A Practices average Work in PBL 

1 5,8 6,5 

2 9,4 9 

3 8,9 7 

4 7,7 7,5 
5 8,6 6,5 

6 9,3 8 

7 9,8 6,5 

8 5,4 7 

9 9,3 8 

10 4,8 8 

STUDENTS AVERAGE 7,9 7,4 
   

 
Course 2015-16 

STUDENTS GROUP B Practices average Work in PBL 

11 8,8 8,5 

12 7,2 7,5 

13 6,1 2,5 

14 6,2 5 

15 6,3 7,5 

16 9,6 7,5 

17 4,3 6,5 
STUDENTS AVERAGE 6,9 6,4 

Group A: Students that approved in 2016 
Group B: Students that approved in 2017 
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Figure 1. Comparison of traditional and PBL methodology in Group A. 

 
Figure 2. Comparison of traditional and PBL methodology in Group B. 

4 CONCLUSIONS 
The conclusions clearly show, for both group A and group B, that students scored better using 
traditional paper practices in most cases. This is due to the greater complexity of the work according 
to PBL methodology, and that it requires a greater effort on its part. Perhaps, therefore, the level of 
demand in the PBL work should be less to match academic results. During the 2015-16 academic 
year, it was easier for students to do the practices according to traditional methodology than according 
to PBL methodology. 

But the volume of knowledge acquired is greater, these are more practical and current, and are 
depending on the type of autonomous learning and the new skills that are wanted to transmit to 
students. 
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