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Abstract 
Classroom lectures are necessary to establish concepts, strengthen knowledge, and encourage 
participation and the spirit of group work and, therefore, the sociability of students. In particular, in the 
case of engineering, they will serve as a platform to justify the reason for situations that will later be 
presented in practical classes and/or laboratory exercises. However, engineering students do not feel 
the need for the strategy or rote method for knowledge acquisition, alluding to the eminently practical 
nature of their studies.  

Possible strategies have been evaluated that complement the learning of engineering students. 
Attendance to a keynote lecture given by professors within the Erasmus Program, and a visit to 
companies closely related to science and engineering were implemented within a lecture on Materials 
and Technology. This paper analyses the results of surveys made with the students, with the purpose 
of knowing their perception after accomplishment of these activities. The main conclusion is that the 
opinion and perception of usefulness of these two activities are quite different. The visit to industry 
installations creates a global vision of a future job, while the attendance at a lecture taught in English 
creates high expectation against the new learning method.  
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1 INTRODUCTION 
Classroom lectures are necessary to establish concepts, strengthen knowledge, and encourage 
participation and the spirit of group work and, therefore, the sociability of students. In particular, in the 
case of engineering, they will serve as a platform to justify the reason for situations that will later be 
presented in practical classes and/or laboratory exercises [1]. However, engineering students do not 
feel the need for the strategy or rote method for knowledge acquisition, alluding to the eminently 
practical nature of their studies. Nevertheless, this perception should be clarified from the first moment 
of access to the University, since memory is a precious asset that must be cared for and used 
correctly. 

Previous experiences have shown the improvements of new learning and teaching methods with 
engineering students [2]. To evaluate possible strategies, which could complement the learning of 
engineering students, for more than six years have been implemented both: The attendance to a 
keynote lecture given by professors within the Erasmus Program, as well as a visit to companies 
closely related to the topic involved on Science and Engineering. These activities have been 
developed within the scope of a Materials and Technology lecture.  

Guest speaker activities and purposes have been addressed previously, detailing the important 
benefits for students, in particular when these activities are developed by business people as guest 
speakers [3-6]. Nevertheless, there are not data in literature related to Erasmus professor guest 
speakers. It may facilitate exchanges of information, learning methods, different focus on diverse 
topics, providing a new tool to enhance and improve the complex learning process. 

The present work analyses carefully the results of surveys made with students, with the purpose of 
knowing their perception after accomplishment of these activities. To leave the natural space itself, the 
classroom, the office, and the laboratory, to meet the requirements demanded from us by the society. 
It is highly recommended for students to feel how it develops and to be prepared for their future 
professional activity. This proposal has been especially taken account in some branches of chemistry 
[7, 8] and others [9]. 
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This approach, responding to possible collaborations with companies, giving talks, conducting 
research papers, discussions about real problems that occur, is an option that is given to us as 
university professors. Professionals from industry and business, familiar with the educational 
environment could serve as a bridge between University and “real life”. 

The question remains: Why not take advantage of these opportunities? In addition, to visit other 
academic institutions, research institutes, etc. are excellent opportunities to relativize the work we do 
and learn, to grow as people, as teachers and to motivate our students by new teaching-pedagogical 
methods. 

2 METHODOLOGY 
The previous experience from 20 years of student´s visits to installations in several kinds of industries, 
and the observed good performance and satisfaction degree of the students was the key point to 
decide assessing student´s opinion. Currently, this method is also applied to Master students. This 
group includes fewer students but more visits per academic year, in the average 4. 

Two specific questionnaires were designed, see Table 1 and Table 2, in order to learn the opinion and 
experience of students with alternative teaching methods, with the aim of improving the performance 
of these activities: (1) Visit to an industry installation, and (2) attendance at a keynote lecture by an 
Erasmus professor, respectively. The students belong to engineering graduate students and are in the 
5th semester, in the Materials Science and Engineering course. Participation in the survey can be 
anonymous, and it is held during lecture time. Students can include comments in both, with the main 
idea to link knowledge with the learning process. The aim is also to support the development of 
entrepreneurship education, as has been reported [10]. 

One handicap is the number of students per year related to the visit of industry installations. This issue 
controls the selected activity, since the optimum group size of visitors depends on the particular 
activity, safety issues, accident prevention and labor rules, temporal availability to attendance, 
particular activity in the installation at the selected date of visit, etc. Currently, this activity is organized 
with a maximum of 25 students. The staff at the installations aims to form groups, and takes care of 
the safety and the maximum performance for students. 

Table 1. Student´s survey related to “industry visit”. 

Question Answer by “Yes”/”No” : 

1 Could you apply any concept previously learned in the classroom?  
If “yes”, which? 

2 Do you consider doing practical activities in the curriculum, linked with this topic? 

3 Has this visit covered your expectations? 

4 Was the visit properly guided by the company´s staff? 

5 Do you think that this type of activities should be done more frequently?  

6 Was the visit interesting for your current learning process? 

Table 2. Student´s survey related to “Erasmus professor lecture”. 

Question Answer by “Yes”/”No” : 

1 Did you see a correlation of this activity with the regular classroom lecture?  

2 Did you have problems with the foreign language? 

3 Has this lecture covered your expectations? 

4 Do you think on participating in the Erasmus student exchange program? 

5 Do you think that this type of activities should be done more frequently? 

6 Was this lecture interesting for your current learning process? 
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3 RESULTS 
These two surveys were conducted during the past six years. With 150 students in total, the 
participation was 82% and 18% added comments. The main results are presented and discussed in 
the following. 

3.1 Visit to industry  
Fig. 1 presents results of survey. The key of this activity is the high performance that students feel and 
which they translate to the surveys. The answer linked with the specific topic, questions 1 and 2, is 
apart from expectations of students since these lectures imply great efforts to pass examinations. 
Nevertheless, it is pointed out that a high percentage devotes attention during grade project to a topic 
directly related with Materials Science and Engineering and curricular practicum. Questions No. 5 and 
6 reflect the highest positive impression for students. It may be associated to a practical point of view 
of an engineer career, that need to touch concepts before study them. 

 
Figure 1. Results for “industry visit” learning method. 

Fig.2 shows photos taken during such visits to industry installations [11]. 

 
Figure 2. Learning during the visit to industry installations. 

Specific and additional comments were added by only 10% of students at the bottom of the survey. 
The main issue is the relevance of these activities since they offer possibility to see the “real world far 
from classroom, far from University structure and rules”. Moreover, they understand the synergistic 
and positive effect of direct application of some topics, that are apparently without practical 
application, very difficult to understand and “to see” during lectures. 100% felt that they have 
exchange direct information with professionals and discuss particular questions during visit, and had 
their first opportunities to visit companies in the course of their studies. They emphasize that 
engineering students need to do this activity in all topics and with more frequency, in each academic 
course. 
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3.2 Erasmus professor´s lecture 
Fig. 3 shows results of this learning strategy. The survey on this activity resulted in some contradiction 
from teaching and learning point of view. Questions related to improved performance and acceptance 
of the activity, questions No. 3 and 6, were well received, and students showed high interest,. 
However, questions linked with Erasmus itself and the non-native language alert. We may conclude 
that students need to improve their knowledge in English, which is non-obligatory in Spanish public 
universities, since just a low percentage of lecturers are teaching in English. In consequence, this 
could be a justification of nil interest in participating in the Erasmus student exchange program. 

 
Figure 3. Results of “Erasmus lecture”. 

This activity requires previous contact with installations in order to optimize this activity. In our 
experience, the involvement of the guest professor in this preparatory task is beneficial as it allows 
addressing specific visit-relevant topics in the keynote lecture. Fig. 4 provides impressions from a 
preparative industry visit with Erasmus guest professor, and the lecture given. These activities were 
done in 2016 [11]. 

 
Figure 4. Installations visit with guess professor (left),  

keynote lecture by a professor visiting within the Erasmus program (right). 

Specific and additional comments at the bottom of the survey were given by 20% of students. The 
main topic is related to the impact of specific practical examples presented during the lecture, and the 
teaching performance of Erasmus professor. 100% of students do not show interest in participating in 
the Erasmus Program, in the majority without specific comments, in exception of a minor percentage, 
arguing to economic reasons (5%). 

4 CONCLUSIONS 
The main conclusion is, that the opinion and perception of usefulness of these two teaching 
approaches are quite different. The visit to industry installations creates a global vision of a future job, 
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while the attendance of the keynote lecture taught in English creates a high expectation against this 
new learning method. Both strategies open a new vision of teaching methods to improve performance, 
illusion, and interest of students, particularly in those semesters when close to finish studies. 
Therefore, they address to societal developments vital for ensuring professional relevant and student 
employability since they open the mind and offer a new vision of University. 

Moreover, these results indicate the importance of creating links from theory to real life, preferentially 
by addressing all senses, not only visual (the smell in a dock, the heat in a foundry, the noise of 
forging, etc.). This requires going out of the classroom. Showing photos in a classroom does not have 
the same kind of quality, and the emerging technologies of computer modelling/simulations or virtual 
reality are valuable, but to date just complementary tools. 
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