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Abstract  
Calculus subject is one of the theoretical bases in Engineering since it plays an essential role in the 
development of abstraction capacity and some reasoning skills underlying key concepts throughout 
other disciplines of technical degrees. However, this mathematical issue, usually scheduled in the first 
semester of the degree, and particularly the calculus of primitive functions, are characterized by a 
deep abstract nature difficult to be faced by the students. To this, is added the fact that integration and 
especially its applications constitute topics that in recent times are not taught with the required rigor in 
the curriculum of the last year of high school. Using the free distribution software eXeLearning as well 
as proper numerical software, we try to overcome these difficulties. In particular we use it to design the 
required graphic tools in the Definite Integral Applications lesson. Finally, we present the opinion that 
students have of this learning experience 
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1 INTRODUCTION  
Infinitesimal Calculus is one of the theoretical bases in Engineering since it plays an essential role for 
the particular knowledge and the reasoning skills underlying later key concepts. However, this 
mathematical discipline presents an abstract nature and in general is scheduled in the first course of 
the degree. In particular the lesson of calculus of primitives is especially complicated for students, not 
only because of their theoretical nature, but also because they need calculation solvency when 
applying the different resolution methods. To this, is added the fact that integration and especially its 
applications constitute topics that in recent times are not taught with the required rigor in the 
curriculum of the last year of high school.  As consequence, frequently, students reach higher 
education with many disabilities regarding to them and constitutes in general a difficult subject to be 
faced.  

The need to overcome these difficulties has driven us the idea of developing of learning technologies 
(see [3], [4]) with the necessary required graphic tools of the subject, as a support to traditional 
classroom teaching. To do it, we will make use of free distribution software as eXeLearning ([5]) that 
join to proper numerical software allow us to design the Definite Integral Applications lesson. We have 
selected this mathematical subject due to the need of provide graphic tools, that otherwise with the 
use of the blackboard in the traditional class would not be possible  This activity will be proposed to a 
group of approximately 180 students in the first course of the Computer Science Degree All this 
integrated matter in eXeLearning, was latter exported as a IMS zip file to the subject's Virtual 
Classroom located on the Moodle platform, since it is within this framework that the student will study 
the lesson and display the graphic content. Therefore, the main objectives of this work goes through 
showing the potential of eXeLearning to build not only content and activities in the context of Integral 
Applications, but also self-assessment proposals (SCORM questionnaires, true/false and multiple 
selection quiz) that help to the students to review their progression in the learning of the subject (see 
also [1], [2]).  

2 METHODOLOGY 
The subject where we will apply this study is taught in the first year of the degree in computer 
engineering. All the subjects of the University of Extremadura have a virtual classroom that supports 
virtual teaching. In this space (Figure 1), students are given notes, assignments, notices and other 
complementary material intended, for example, for the evaluation of each lesson. In this virtual space, 
it is where we will integrate the elaborated material corresponding to the integral applications lesson. It 
will be used as a complement to the classroom teaching. 

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
8020



 

 
 Figure 1: The activity is exported and integrated in the Moodle platform 

These learning material are developed as follows. In a first step, we schedule the structure of the 
lesson addressing the fundamental contents that compose it. In this sense we decided to consider the 
following sections (Figure 2): 

- Introduction 
- Calculation of area of flat surfaces 
- Calculation of the Length of a curve arc 
- Calculation of volumes of solids of revolution 
- Results obtained and suggestions for improvement (evaluation of the activity) 
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Figure 2: Lessons studied in the proposed activity 

Within each of these sections, the information is organized as follows. Let's see for example for the 
lesson corresponding to the lesson “volumes of solids of revolution”. First, using the text editor TeX 
integrated in ExeLearning, we give a theoretical summary of any lesson (Figures 3 and 4) with the 
main contents and accompanied by the necessary graphics. 

 
Figure 3: Theoretical description of the “volume of solids of revolution” lesson 
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Figure 4: Theoretical description of the “volume of solids of revolution” lesson 

Next, the student will be given solved exercises (Figure 5 and 6) of each item. All of them will be 
accompanied by graphics in order to make the proposal more interesting and facilitate the 
understanding of the material. 

 
Figure 5: Practical exercises of the “volume of solids of revolution” lesson 
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Figure 6: Practical exercises of the “volume of solids of revolution” lesson 

Then, with the aim to students can assess how deep have they acquire the fundamental knowledge of 
the lesson, using eXe Learning iDevices some evaluation exercises are performed through SCORM 
questionnaires. These tests review all these aspects previously proposed and at the same time 
encourage student participation through the use of their mobile devices (Figures 7 and 8). When the 
student finishes, he can check his score and can detect in which aspects he finds more difficulty. The 
self-evaluation exercises that we have proposed can be of several types: multiple choice 
questionnaires or true/false questions. 

 
Figure 7:  SCORM Multiple Decision and Multiple selection questionnaire 
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Figure 8: True/False questionnaire 

Finally, all this integrated matter in eXeLearning will be exported as a IMS zip file (Figure 9) to the 
Virtual Classroom located on the Moodle platform (Figure 1), since it is within this framework that the 
student will study the lesson and display the graphic content.  

 
Figure 9: The eXe learning integrated material is exported as a IMS zip file to the Moodle platform 

3 RESULTS 
Once the students have finished the activity, they have the possibility of evaluate the implementation 
of the activity and proposing improvement actions (Figure 10). Their results are collected through a 
questionnaire developed with GoogleForms.  
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Figure 10: Upon completion, students can assess the activity 

First, with the aim to evaluating the results obtained, the student is asked to indicate the grades 
obtained in each of the self-assessment tests (Figure 11). 

 
Figure 11.  Students provide the marks obtained to assess their influence in the final evaluation 

Then, by means of a linear scale, the student is asked (Figures 12, 13,14 and 15) to value several 
aspects of the activity proposed by the following questions 

- The interface of the activity is easy to follow and read 
- The appearance is more pleasant than the one done with MOODLE questionnaires 
- The structure (summaries, example, self-evaluation) favors learning 
- Suggestions 

8026



 
Figure 12. Students value the interest of the proposed activity 

The opinions of the students are summarized in the following figures. 

 
Figure 13.  The most of the students think that the interface of the activity is easy to follow and read 

 
Figure 14.  A large part of the students consider that the appearance of the activity made with 

 eXeLearning is more pleasant that one create with Moodle (classical questionnaires of Moodle) 
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Figure 15:  Not all students consider that the activity is optimal for learning, although the vast majority 

4 CONCLUSIONS 
In this work we have presented the implementation of an e-learning activity regarding to the Integral 
Applications lesson in an Engineering Degree.  To do it, we have used the potential of eXeLearning to 
build not only content and activities in the context of subject, but also self-assessment proposals 
(SCORM questionnaires, true/false and multiple selection quiz) that help to the students to review their 
progression in the learning of the subject. As we expected, after participating in the project, the 
students show (through anonymous surveys) that the activity has meant the improvement of the 
learning process thanks to it contributes to a better understanding of the concepts studied in the topic, 
making it more attractive and less boring and promoting the autonomy of students.  
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