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Abstract  
The European Higher Education Area promotes the implementation of proposals for innovation and 
self-learning among university students to improve their learning process. 

The current work describes the experience and the impact on teaching and learning on first-year 
students of the subject “Chemical Principles of Engineering”, in the laboratory practices of this subject. 
A large number of theses students is not adequately trained before starting laboratory practices, many 
of them did not study chemistry at high school nor worked in laboratories before 

Before going to the laboratory, the students watch a video which shows the how the practice must 
practice must be done. The videos were filmed by previous year’s students and the best ones were 
chosen and they were available in a space in the virtual platform. 

The aim of this work was improving their preparation prior laboratory practices, enhanced their interest 
in experimental work and improved the students ‘self-learning skills of students 

We found the time used by the students to complete the experiments was reduced considerably, 
compared with those from previous years (and did not use the videos), the qualitative in the 
experimental results was improved also observed, perhaps because they felt less stressed as they 
began to discover and make use of the intricacies of the equipment during their experiments 

On the other hand, we analyze engineering students ‘perception of Chemistry practices by collecting 
their perceptions by using anonymous questionnaires.  

Keywords: Virtual Learning Environments, e-Learning Projects and Experiences.  

1 INTRODUCTION  
Nowadays, our students live and learn in an eminently audiovisual culture. For them the image is a 
source of knowledge. Recognizing this reality, the video is an excellent didactic resource to favour and 
motivate the teaching and learning process.  

The students of our time belong to a generation which dominates the use of diverse technological 
devices and get into university with new expectations of the use of information and communication 
technology (ICT). The use of the ICT has become a need for teachers, not only as a complement of 
teaching, but also to take advantage of its potential to increase the value in the process of teaching-
learning [1]. 

This work is an example of the implementation of using video as part of teaching in a Chemistry 
practical subject aimed at university students. This video is a didactic material developed by the 
students for their own learning process to facilitate the understanding of the basic theoretical 
knowledge of the subject. 

The use of new teaching techniques is important in laboratory practices since the student has to 
acquire the necessary skills, speed, efficiency and knowledge to develop their lab activity in tighter 
working times [2]. 

The established time for the realization of the practices avoids a broad and detailed explanation of the 
development of the practice. On the other hand, in some occasions the practice is done before seeing 
the theoretical concepts in class. Moreover, many of these students have not studied chemistry before 
and lack manual dexterity to perform such practices. 

Video as a didactic resource is an instrument for the transmission of knowledge and presents a series 
of characteristics, such as its low cost or its ease of handling. That allows it to be at different points in 
the educational process: as a means of observation, as a means of expression, as a means of self-
learning and as a means of teaching [3]. 
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2 OBJETIVES 
The objectives of this work can be summarized as follows: 

• To promote the student’s motivation towards the subject. 

• To facilitate the comprehension of the main points of each of the practices. 

• To improve the student’s preparation before entering the lab. 

3 METHODOLOGY 
“Chemical Principles of Engineering “ course is an undergraduate compulsive course offered by the 
Faculty of Engineering of Guipúzcoa (University of the Basque Country) to Industrial Engineering 
Degree students of first course. It is a two-semester 9 credit hour course with 1.5 credits of laboratory.  

The laboratory of Chemical Principles of Engineering occurs in the Spring Semester of the first course. 
The first day students are introduced to the safety in the lab. The rest of the days, groups of 2-3 
students complete five different experiments. These are:  

1 introduction to work in a lab 
2 dissolution preparation,  

3 calorimetry,  

4 chemical kinetics,  
5 chemical equilibrium and  

6 Acid-base titration.  

The laboratory classes meet once every two weeks for two hours.  

The teacher has to face a series of challenges: many students have not studied Chemistry during high 
school, which makes it difficult to follow the course. To make it easier for the students to understand 
the lab practices, we provide them with a visual help. We open a space in e-gela virtual platform 
where students can visualize a video when they need them. The videos were filmed and edited by 
previous year’s students and the best ones were chosen. 

In order to be able to value the use of the video, three laboratory practices relied on videos and three 
others did not. The experiments that have been relied on a video are calorimetry, chemical kinetics 
and chemical equilibrium. 

Before entering the laboratory the student had to prepare a summary as an outline of the practice that 
would be given to the teacher and evaluated, evaluation is a necessary condition to improve teaching. 
[4]. 

4 RESULTS 
During the practices we observed the time the students needed to complete the experiments was 
reduced considerably, compared with those from previous years (and did not use the videos), the 
quality in the experimental results was improved also observed, perhaps because they felt less 
stressed as they began to discover and make use of the intricacies of the equipment during their 
experiments. 

After finishing the period of practices the students’ views were analyzed throughout a survey which 
consisted of eight questions. This way, we could collect the students’ perception about the utility of 
practices, the means of information used and the aspects to be improved about the videos. 

4.1 Usefulness of the laboratory practices 
The students had to answer one questions about the usefulness of the lab practices and they could 
choose between several answers. 

− They helped me to understand theoretical concepts better. 
− I think they have little to do with theory. 
− I think you can help me in my professional practice. 
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− I think I will never have to apply them in my professional practice. 
− I do not know. 

4.1.1 Utility of the experiments to comprehend the theoretical concepts of the subject  
About 95% of the 46 students indicated that the practical sessions helped them to understand the 
theoretical concepts of the subject, but fewer students (69%) considered they are related to the 
concepts seen in the theoretical lessons (Fig. 1).  

 
Figure 1. Usefulness of practices in the understanding of the concepts. 

4.1.2 Application of the practices in their future professional 
Only a 36% of the students considered that they will help them in their professional career and nearly 
the same amount of students thinks that they will not need them. The rest of students don’t know 
whether they will be useful or not (Fig. 2). 

 
Figure 2. Application of the practices in their professional career. 

4.1.3 Assessment of the practices in the learning of the subject 
When students were asked for their personal opinion about the practices and what they would improve 
about them, they answered that the best way of understanding the theoretical concepts is making 
experiments and they even asked for more laboratory hours. Students are happy with the 
development of the practices as they consider them entertaining and dynamic. 

4.2 Means used in the preparation previous to the practice.  
The students had to answer some questions about the usefulness of the videos and if they preferred 
them to the laboratory script. They were asked: 
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• If they had watched the videos before the lab practice and, in case they had, if they considered 
them useful. 

• What they used to prepare the summary and the outline of the practice 

• If they would have like all the practices to have a video attached 

4.2.1 Preference between viewing the videos or reading the script 
Before entering the laboratory the student should read the script or watch the video to understand the 
concepts that they will work on, become familiar with the material and the equipment, as well as the 
reagents to use. In this way they will benefit more from the experiment and reduce the risk of possible 
accidents. 

After the reading the script or viewing of the video the student must prepare a summary and a scheme 
with all the steps of the practice. When they were asked about the means used, 90 % recognized 
having watched the video (Fig. 3). 62% (Fig. 4) of the students had read the script and prepared the 
summary. Moreover, 31% of the students, although they had not read the script, prepared the 
summary. Hence, they used the video as a means of information. 

     
 Figure 3. Visualization of the video.  Figure 4. Reading of the script.  

4.2.2 Usefulness of the videos  
Among the students who watched the videos, 85% considered them useful, although their degree of 
satisfaction was different. 50% of them considered them very useful, while 35% of them considered 
them just a little bit useful and just 15% didn’t consider them useful at all (Fig. 5). 

On the other hand, 82% of the students would have like to have videos available for all the practices 
(Fig. 6).  

   
 Figure 5. Usefulness of the videos. Figure 6. Students want videos.  
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4.3  Aspects to be improved about the videos 
When students were asked what they would change about the videos, most of them asked for videos 
for all the practices as they found all the material and procedure to use. There were also comments 
where they asked for a description of the steps to make the necessary calculations. Another aspect 
was the videos’ length, as they asked it not to be longer than 10 minutes. 

5 CONCLUSIONS 
Audiovisual reports edited by last year students have been used as a tool for improving the learning 
process of this year students. The students have valued them positively in their self-learning to 
prepare and carry out the practice properly. However, they have also opened a line of improvement 
that will make us reflect and which stands as a starting point in the preparation of an educational 
innovation project in which a multimedia material, complementary to the traditional one, is developed. 
A teaching methodology in accordance with the needs of the current students with the aim of 
motivating and reinforcing the study practical will be developed as well. 

The use of information and communication technology has become an important part of high 
education. It is integrated as a part of traditional courses, but our study proved that the incorporation of 
videos into e-learning environments is a useful tool for improving the learning process, being 
complementary to the others such as the practice notebook where all the information about laboratory 
practice is collected.  
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