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Abstract: Despite that ―learning by doing‖ is one of the basic principles inspiring the today´s 

university educations, it has been proved that the possibilities offered by the processes applied 

by the students themselves and related to the design, creation and use of expert systems 

associated with learning contents of studies concerning certain techniques and technologies in 

the university sector and how they could positively influence the learning has been scarcely 

studied. Based on the need to broaden the knowledge on this field, the present research has its 

origin in the framework of our teaching experience in the Higher Technical School of Building 

Engineering in the University of Seville. For five academic years, it has been experimented with 

a sample of university students from the technical field of building. The main objective of this 

study was first to go deeply into the state of the art and make progress in the knowledge by 

means of the experimentation with the students mentioned above, and then analyse the results 

and reach to the respective conclusions, especially those related to the improvement in the 

competencies acquired as well as in the degree of satisfaction when the teaching was finished. 

The study sample was allocated in two groups: an experimental group (whose members 

individually built and used expert systems) and a control group (which only took part in the 

formal teaching, without using or building an expert system). To guarantee the homogeneity, 

the students were individually evaluated with regard to their initial knowledge on the issue that 

they started to study as well as on computing/programming. Furthermore, all the students 

carried out evaluations of knowledge and competencies when the respective teaching was 

finished. On the whole, results were significantly positive in the learning, so the grades in the 

evaluations of knowledge and competencies were on average higher than those of the students 

from the control group, as well as the degree of satisfaction when the teaching was finished, 

highlighting the increase of motivation. Finally, those conclusions were analysed and discussed, 

proposing possible further researches and suggestions to teachers and educational authorities. 

 

Keywords: assisted teaching – artificial intelligence – expert systems – auto-learning – 
university  
 

1 Introduction 
The expert systems are usually identified by computer applications which try to 

reproduce the intellectual process that a human expert develops when giving an opinion of a 
particular case, solving a problem, working with incomplete data or inaccurate information, 

explaining results, learning, etc. [1]. Although the first approaches of expert systems were 

developed at the beginning of the second half of the 20th century, since 1960s its technology 
has been developed as MYCIN to help doctors to diagnose blood pathologies. As Buchanan 

indicated [2], ―the thousands of expert systems following it (MYCIN) became visible 

demonstrations of the power of small amounts of knowledge to enable intelligent decision-

making programs in numerous areas of importance‖. Since then, their applications have been 
very varied [3] and the future promising [4]. Also, there is a huge number of bibliography and 

references on this matter [5] as well as of expert systems (XCon, Dipmeter Advisor, 

mailto:damar@us.es
mailto:jbienvenido@us.es
mailto:jmoyano@us.es
file:///C:/Users/Aula/AppData/Local/Downloads/pfvalde@us.es


Congreso universitario internacional sobre la comunicación en la profesión y en la universidad 

de hoy: contenidos, investigación, innovación y docencia 
 

 
742 

CADUCEUS, R1, CLIPS, Jess, Prolog, AIPI, XFuzzy, Fuzzy Control Language, Mathlab, 

STEAMER, etc.). 

On the other hand, several researches and studies related to the use of the expert systems 

for pedagogical processes of learning in general [6] and as a help tool for a certain and specific 

scientific and professional training have been detected during the last years [7] [8] [9].  

Although not in a usual way, experiences with regard to motivating the students by means 

of carrying out computer applications by themselves as part of the didactic methodology have 

also been dated. 

Nevertheless, a methodology based on the online auto-creation of specific expert systems 

by the students themselves and without the need of having computing or mathematical 

knowledge is a highly new matter as well as quite valuable from the point of view of intellectual 

training.  

 

2 Problem Formulation 
Based on what has been previously exposed, the need to make progress regarding the fact 

that whether the creation process of the expert systems could be useful for the pedagogical 

progress is evident [13]. 

First, the problem was focused on knowing whether the tools to build the expert systems 

with certain ability of reaction, adaptability, auto-learning and autonomy in a simple and quick 

way were available [14]. Moreover, these computational systems should be useful for 

―obtaining active and motivated students, who are involved in the learning process and able of 

managing themselves in an efficient way‖ [15].  

Once the problems of the tool to be used as well as its characteristics were solved, the 

second problem and main objective to overcome was being able to assess the effectiveness of 

the training activity when the students are given the chance of learning by means of using an 

interface that allows them to create expert systems in a autonomous way. For this purpose, an 

experimental study has been carried out. Thanks to its results, we have found out whether the 

design process as well as the creation and use of the expert systems related to learning contents 

of studies concerning certain techniques and technologies in the university sector could 

positively influence the respective learning and to what extent.  

 

3 Problem Solution 
To solve the problems arisen, the choice of the most convenient tools was initially made 

by compiling the basic characteristics of the systems detected and the requirements pointed out 

in the respective bibliography on the good online training areas [16] [17] [18]. Considering the 

aspects reflected in the scientific literature, an online application adequate to the purposes 

pursued to be used by the students was developed (see Fig. 1). 

 

 
Figure 1. Graphical interface of the computer application. 
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Then, for five academic years, students from the Higher Technical School of Building 

Engineering of the University of Seville took part in the experimentation during their training. 

They were divided into two groups: one group aiming to create expert systems, and the other 

group aiming to use and control the expert systems created (see Fig. 1). When the teaching of 

the respective discipline was finished, tests for checking knowledge and competencies acquired 

were carried out (see Figs. 2 and 3). The results of the experimentation visibly showed the 

potential usefulness of the methodology. In this sense, the grade obtained by the students was 

satisfactory with a percentage of students higher than 94.76% who obtained a grade higher than 

5, reaching even the percentage of 70.48% with a grade higher than 7. 

 

 
Figure 2. In experimental groups of creating (a) and controlling (b) the expert systems. Those 

students were classified depending on the grade obtained in the final evaluation of knowledge 

and competencies. 

 

 
Figure 3. Grades obtained in the final evaluations. 

 

Furthermore, the students were asked for making a satisfaction questionnaire with the 

teaching given, where they could assess different concepts at a scale from 0 to 4. As it can be 

appreciated in Fig. 4, all the considered concepts obtained a mark of 2 or higher, reflecting on 

the part of the students the usefulness of these tools. Likewise, it could be appreciated how the 

assessment on the part of the students from the group of creating the expert systems (group a) 

was quite more positive than the one from the control group (group b), so it was shown that the 

students from group b did not carry out the tasks assigned not as interested as the students from 

group a. Thus, both groups will be mixed in the future, so the student makes the expert system 

and assesses its usefulness.  
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Figure 4. Results of the satisfaction questionnaire: (a) average assessment of the different 

concepts on the part of the students, and (b) average of the assessment of the students by each 

group. 

 

4 Conclusion 
Based on the experiment carried out, it is confirmed that the usefulness of expert systems 

is very positive for the learning by including the creative factor in the learning with the result of 

cultivating the loyalty of the students and motivating them to continue their autonomous 

learning. As a result, new up-to-date data could be constantly provided which, at the same time, 

allow to develop the system for the benefit of all the participants and of the learning quality, 

warning of the effect of their decisions in real time. 

Therefore, the teaching and political actions which make the application of these tools 

easier contribute in the advance in the didactics of the professional and scientific training, which 

suitable fit the inspiring principles of EHEA (European Higher Education Area) by focusing on 

learning by creating, doing and practicing ―Learning by Doing‖ [19], making the requirement of 

attending more flexible and making progress in the autonomous learning as well as in the 

didactic innovation for the improvement of the performance and motivation of both teachers and 

students.  
 

References: 
[1] Díez, R. P., Gómez, A. G., & de Abajo Martínez, N. (2001). Introducción a la inteligencia 

artificial: sistemas expertos, redes neuronales artificiales y computación evolutiva. 

Oviedo: University of Oviedo. 
[2] Buchanan, B. G. (2005). A (very) Brief History of Artificial Intelligence.  AI Magazine, 

26(4), 53-60. Retrieved from 

www.aaai.org/ojs/index.php/aimagazine/article/download/1848/1746  

[3] Liao, S. H. (2005). Expert system methodologies and applications a decade review from 
1995 to 2004. Expert systems with applications, 28(1), 93-103. doi 

http://dx.doi.org/10.1016/j.eswa.2004.08.003  

[4] Stone, P., Brooks, R., Brynjolfsson, E., Calo, R., Etzioni, O., Hager, G., & Teller, A. 
(2016). Artificial Intelligence and Life in 2030." One Hundred Year Study on Artificial 

Intelligence‖. Stanford C.A.: Stanford University.  

[5] Badaró, S., Ibañez, L. J., & Agüero, M. (2013). Sistemas expertos: fundamentos, 

metodologías y aplicaciones. Ciencia y Tecnología, 1(13), 349-363. 
doi: http://dx.doi.org/10.18682/cyt.v1i13.122 

[6] Montiel, L., & Riveros, V. (2014). Los sistemas expertos en el ámbito 

educativo. Omnia, 20(1), 11-28. Retrieved from 
http://produccioncientificaluz.org/index.php/omnia/article/view/5549/5540  

[7] Clancey, W. J., & Letsinger, R. (1982). NEOMYCIN: Reconfiguring a rule-based expert 

system for application to teaching. California: Department of Computer Science, Stanford 
University.  

[8] Lebrun, N., & Berthelot, S. (1993). Utilisation d‘un système expert pour l‘apprentissage de 
concepts de nature heuristique en sciences humaines au primaire. Revue des sciences de 

l'éducation, 19(3), 463-482. doi: http://dx.doi.org/10.7202/031642ar  

https://www.aaai.org/ojs/index.php/aimagazine/article/download/1848/1746
http://dx.doi.org/10.1016/j.eswa.2004.08.003
http://dx.doi.org/10.18682/cyt.v1i13.122
http://produccioncientificaluz.org/index.php/omnia/article/view/5549/5540
http://dx.doi.org/10.7202/031642ar


Congreso universitario internacional sobre la comunicación en la profesión y en la universidad 

de hoy: contenidos, investigación, innovación y docencia 
 

 
745 

[9] Quesada, E. V. (2007). Sistemas expertos para la enseñanza y el aprendizaje de la 

matemática en la educación superior. Cuadernos de Investigación, 2(3), 45-67. Retrieved 
from https://revistas.ucr.ac.cr/index.php/cifem/article/view/6891/6577  

[10] Lozano, I., Luque, A., & Vicent, Ll. (2012). Motivar y aprender con el móvil creando una 

aplicación para Android, mediante una metodología lúdica, constructivista y social. RED 
Revista de Educación a Distancia, 36, 1-23. Retrieved from 

www.um.es/ead/red/36/lozano.pdf  

[11] Panqueva, A. H. G. (1988). Ambientes de enseñanza-aprendizaje enriquecidos con 
computador. Boletín de Informática Educativa, 1(2), 117-139. Retrieved from 

http://studylib.es/doc/6440819/ambientes-de-ense%C3%B1anza-aprendizaje-enriquecidos-

con-compu... 

[12] Mariño, O. (1988). Informática Educativa: Tendencias y Visión Prospectiva. Boletín de 
Informática Educativa, 1(1), 11-32. Retrieved from 

http://colombiaaprende.edu.co/html/mediateca/1607/articles-105272_archivo.pdf  

[13] Byers, J. A. (1999). Interactive learning using expert system quizzes on the Internet. 
Education Media International, 36(3), 191-194. doi: 

http://dx.doi.org/10.1080/0952398990360304  

[14] Sycara, K. (1999). In-context information management through adaptive collaboration of 

intelligent agents. In Intelligent information agents (pp. 78-99). Berlín, Heidelberg: 
Springer.  

[15] Valero García, M., & Navarro Guerrero, J. J. (2008). Diez metáforas para entender (y 

explicar) el nuevo modelo docente para el EEES. @tic Revista d'innovació educativa, 1, 1-
13. Retrieved from http://bioinfo.uib.es/~joe/semdoc/diezMetaforas.pdf  

[16] Graells, P. M. (1999). Criterios para la clasificación y evaluación de espacios web de 

interés educativo. Educar, 25, 95-111. doi: https://doi.org/10.5565/rev/educar.296  
[17] Graells, P. M. (2002). Evaluación y selección de software educativo. Las nuevas 

tecnologías en la respuesta educativa a la diversidad. Barcelona: Autonomous University 

of Barcelona.  

[18] Obeso, M. E. A. (2005). Metodología de medición y evaluación de la usabilidad en sitios 
web educativos. Oviedo: University of Oviedo. 

[19] Fernández Martínez, A., Porcel Gálvez, A. M., Nuviala Nuviala, A., Pérez Ordás, R., 

Tamayo Fajardo, J., Grao Cruces, A., & González Badillo, J. J. (2012). Estudio 
comparativo entre una metodología de aprendizaje tradicional respecto a una metodología 

de aprendizaje basada en el Learning by doing para la consecución de competencias 

específicas. Revista UPO Innova, 1, 1-11. Retrieved from 
http://rio.upo.es/xmlui/bitstream/handle/10433/1762/95-187-1-SM.pdf?sequence=1  

 

 

 

 

 

 

 

 

 

 

 

 

 

https://revistas.ucr.ac.cr/index.php/cifem/article/view/6891/6577
http://www.um.es/ead/red/36/lozano.pdf
http://colombiaaprende.edu.co/html/mediateca/1607/articles-105272_archivo.pdf
http://dx.doi.org/10.1080/0952398990360304
http://bioinfo.uib.es/~joe/semdoc/diezMetaforas.pdf
https://doi.org/10.5565/rev/educar.296
http://rio.upo.es/xmlui/bitstream/handle/10433/1762/95-187-1-SM.pdf?sequence=1


Congreso universitario internacional sobre la comunicación en la profesión y en la universidad 

de hoy: contenidos, investigación, innovación y docencia 
 

 
746 

  


