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Abstract 
The present work will focus on the use of a tool based on the Moodle platform for the improvement of 
the non-face-to-face learning in the area of chemistry. The aim of this tool is to help students from 
different science degrees from the UPV/EHU learn the nomenclature in chemistry, a basic foundation 
for further studies. In fact, one of the common objectives of all first-year chemistry subjects is indeed 
the use of the chemical language related to the naming of chemical elements and inorganic and 
organic compounds. 

Teaching chemical nomenclature at the university has been relegated to the background during the 
implementation of the new study plans. Although not having disappeared from the curricula of 
chemistry subjects and being part of the general or specific competences of various degrees, chemical 
nomenclature is rarely taught in the classroom. This is mainly a consequence of both the structuring of 
the new subjects and the reduction of the credit hours. Still, the naming of substances and 
presentation of formulae, both in spoken or in formal written communication, are included in some of 
the specific and transversal competences of the different degrees directly or indirectly related to 
chemistry (i.e. a chemistry degree vs. a biology degree). Therefore, mastering chemical nomenclature 
is of the utmost importance for a science graduate. 

The design and implementation of this tool seeks to stimulate the autonomous learning of students 
within the IKD (Ikaskuntza Kooperatibo eta Dinamikoa - Cooperative and Dynamic Learning) 
educational model of the UPV/EHU. In this first stage, a series of multiple-choice type quizzes have 
been developed and the students must select among various options the correct name of a particular 
compound. This tool has been implemented among first-year chemistry undergraduates. The results 
obtained have been highly satisfactory since all the students who used this online tool frequently 
passed afterwards the written chemical nomenclature examination. 
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1 INTRODUCTION 
The aim of chemical nomenclature is to provide a method to generate names of chemical compounds 
unambiguously, giving as much compositional and structural information as possible [1]. In other 
words, the ultimate objective is to know the composition and chemical formulae of a specific 
compound or substance just by hearing or reading its name. The definition and establishment of the 
most appropriate rules to name chemicals has been a hot topic since the 18th century, when chemistry 
began to emerge and differentiate from alchemy. The different trends within this topic got to an end in 
1919 when a group of chemists founded the IUPAC (International Union of Pure and Applied 
Chemistry) and recognized the need for an international standardization in chemistry. Nowadays, the 
nomenclature of inorganic compounds is governed by the 2005 IUPAC recommendations (Red Book) 
while the nomenclature of organic compounds follows the 1993 recommendations (Blue Book) 
together with the Provisionals published in 2004. 

The so-called "new" chemical nomenclature has been applied for almost 15 years now, however, the 
reality is that for a high percentage of students accessing a chemistry or chemistry-related degree, i.e. 
degrees in biology, biochemistry, molecular biology, etc., this nomenclature is unknown. Prior to the 
university, prospective Spanish undergraduates learn basic chemical nomenclature during the last 
year of the Compulsory Secondary Education. Afterwards, the students willing to continue a scientific 
educational training extend their knowledge during the following two Upper Secondary Education 
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years. Later, already at the university, chemical nomenclature is vaguely reviewed: the lecturer 
assumes that students have the knowledge or the ability to learn it on their own. The fact is that, in 
general, undergraduates have little knowledge of names that are even now in disuse and are unaware 
of the current IUPAC recommendations. This situation is repeated in all natural sciences, life sciences 
and medical degrees, meaning that our future scientists and professionals are unable to correctly 
name the compounds they manipulate, which can lead to misunderstandings and, in the worst case, to 
accidents. 

In order to alleviate this situation, it is necessary to place special emphasis on the correct learning 
process of the chemical nomenclature throughout all the stages of the Education System, and in 
particular, at the university level. In recent years, the Spanish Higher Education System has 
undergone major changes under the new European Higher Education Area. The most dramatic one 
being the replacement of the former Licenciatura or Ingeniería undergraduate degrees (5-6 years) by 
the Título de Grado or Bachelor’s degree (4 years). This modification in the time required to earn a 
degree has caused the restructuration of the subjects and the ultimate reduction of teaching credit 
hours. Within this new context, the face-to-face hours devoted to chemical nomenclature have almost 
disappear from the syllabus of the different chemistry subjects even if this topic is still a target of 
several general and/or specific competences of chemistry-related degrees. In view of these two 
opposing situations, i.e. the low amount of face-to-face hours dedicated to chemical nomenclature and 
the great importance of this matter, a learning platform has been developed in the Moodle 
management system. This platform or tool, designed for its use outside the classroom, will allow 
students to revise in a flexible way by simply answering a number of examples/questions in an 
autonomous way. The design and implementation of this tool seeks to stimulate the autonomous 
learning of students within the IKD (Ikaskuntza Kooperatibo eta Dinamikoa - Cooperative and Dynamic 
Learning) educational model of the University of the Basque Country UPV/EHU. In parallel, it also 
aims at increasing student satisfaction within the learning experience and encourage them to have a 
more positive attitude towards the topic. This tool is complementary to conventional didactic materials 
and, considering that our students are comfortable with technology and social media, it can be more 
attractive to them and, eventually, engage them in the learning process of chemical nomenclature. 

2 METHODOLOGY 
In Chemistry, the number of mobile applications or apps that an undergraduate can use for active 
learning are quite limited. Very often, they are just reproducing the content of a printed book, they are 
incomplete and they do not fulfill the expectations of the user. Moreover, in our local context, it is even 
more difficult to find reliable tools in Basque language, the second official language together with 
Spanish in the Autonomous Community of the Basque Country. Additionally, there are few examples 
of applications, such as multiple-choice questions or quizzes, which can be used for student self-
assessment. This means that the development of websites, mobile apps, web applications or software 
for regulated education can be of great interest for a large number of students. 

We choose to create our platform in the Moodle management system because our students are 
already used to it and they know perfectly how it works. The first step consisted in making a 
sufficiently extensive question bank (more than 300 compounds and elements) where compounds or 
elements were organized according to their specific elements. Following this criterion, the different 
types of inorganic, organic and organometallic compounds were differentiated [2, 3]. In each case, a 
chemical formula is given and the student has to choose one option from a minimum of four given 
options. From these possible answers, one or more than one can be correct, and if the latter was the 
case it would be clarified in the question itself. As shown in Fig. 1.a, there is a set of questions for 
each type of compound, i.e. oxides, hydroxides, …, so students can self-assess their own progress. 
Each quiz has a total of 10 questions randomly selected from the question bank. Also, the order of the 
possible answers (a, b, c,….) is not fixed and it changes every time the student accesses the tool. In 
Fig. 1.b, one of the questions from the oxoacids and oxoanions quiz is shown as an example. 

This is the first year that we have specifically introduced the "new" nomenclature of chemical 
compounds to first-year students registered in the Kimika Orokorra I subject from the degree in 
Chemistry. The Basque group was selected due to the limited amount of existing resources in this 
language. In fact, as far as we know, a book in Basque about the "new" nomenclature will be shortly 
published, but for the moment there is still no bibliography available [3]. As already mentioned before, 
throughout their pre-university education students very often learned chemical names or terms that 
are now in disuse or not accepted, so they are unaware of the existence of this "new" nomenclature. In 
this pilot subject (academic year 2018/2019), the most relevant points of the current nomenclature 
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were presented in two classroom hours. Then, in the classroom as well, we showed and explained the 
just developed Moodle tool to students. This year, the use of the tool was non-compulsory; our aim 
was to test their interest in the use of other methodologies different from the traditional ones, such as 
books and common written exercises. Four weeks after the classroom hours dedicated to the 
chemical nomenclature, students sat an assessment exam that was used by the lecturer to analyze 
the impact of the use of this Moodle tool on the learning process. 

 
Figure 1. Layout of (a) the topic of nomenclature of chemical compounds in the Moodle platform and (b) a 

typical question from the set of multiple-choice questions. 

5558



3 RESULTS 
In the academic year 2018/2019, there were 48 first-year students enrolled in the Kimika Orokorra I 
subject from the degree in Chemistry in the Basque group. As already mentioned, in this first year of 
implementation of the Moodle tool, its use was not compulsory. In this sense, during the four weeks 
that students had to revise for the nomenclature examination, only 14 students (29 % of the students) 
completed some of the quizzes. This number is surprising, since ironically students very often demand 
more resources to understand better the different subjects and to, ultimately, get a better mark or 
simply pass the examination. To boost student involvement, the lecturers who participate in this 
project have proposed different alternatives such as the use of other types of media that may be more 
attractive to them. 

Regarding the results, 11 of the 14 students who used the tool passed the exam, that is, 78 % of the 
users of the Moodle tool. It is important to mention that the 3 students who did not pass the exam only 
finished 1 or 2 of the quizzes from the tool, so, the impact of the use of the platform on their learning 
process can be considered practically negligible. Therefore, it can be reasonable to think that ca. 
100 % of the students who used the Moodle tool passed the assessment test. 

The 48 students registered in the Kimika Orokorra I subject sat the exam and 33 of them passed it 
(69 % of the total students). Among the students who did not use the platform, only 56 % passed the 
test (19 of the 34 non-user students). Based on these results, the positive impact of the use of the 
chemical nomenclature tool is undeniable. 

If we compare the results of the Basque group with those of the Spanish group, who did not use the 
Moodle learning tool, the conclusion is also encouraging. While in the Basque group 69 % of the 
students that sat the exam passed it, in the Spanish group this number drops to 60 % (27 of the 45 
students). Although the difference between both groups is of less than 10 %, we have to bear in mind 
the low number of students who used the multiple-choice question tool, so, if students were more 
interested and motivated to use the Moodle tool, they would better learn and understand chemical 
nomenclature. 

The fact that students know very little or nothing about the “new” nomenclature is confirmed when we 
compare the results obtained this year with those obtained previously, when students were allowed to 
use the now obsolete compound names. In this sense, until this year the percentage of students who 
used to pass the nomenclature exam was about 85 %, while this year it was only of 69 %. This in 
principle negative result could be ascribed to the group itself, because not all the groups are the same, 
or to the fact of being more rigorous when accepting names that according to the new IUPAC 
recommendations should not be used. 

4 CONCLUSIONS 
Throughout this project, a Moodle tool was designed to reinforce the non-face-to-face learning of 
inorganic and organic chemical nomenclature. This project had two objectives: on the one hand, to 
extend the use and knowledge of the "new" chemical nomenclature among the students and, on the 
other hand, the development of a more interesting learning environment for the students when they 
are out of the classroom. We consider that every graduate in sciences should be able to perfectly 
name a given compound or species or just the opposite, extract or construct its formulae from a name. 
In some cases, traditional names are still accepted and in use, and students should know them. 
However, it is important to let students know that chemical nomenclature is a topic continuously 
evolving because, for instance, ambiguities may happen or simply new compounds are discovered. 

Based on our results, we can ensure that the implementation of this new methodology was very 
positive, obtaining better results than with the sole use of traditional systems or methodologies. Initially 
we thought that this tool would be very attractive to our digital native students, however, our first 
results did not reflect this. Considering the media consumption habits of our prospective users and 
with the aim of achieving a greater impact, we are working on the development of an extended tool 
that could be used in almost any type of technological device. Moreover, we think that the use of this 
or similar type of computer-based tools should be extended to pre-university education. 
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