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Abstract  
Seeking to encourage the adoption of smartphones and tablets to teach Chemistry, we are developing 
a research study whose main objective is to understand how the mobile devices can contribute to the 
teaching and learning processes in Chemistry from the perspective of mobile learning and of Bring 
Your Own Device (BYOD). Based on some results of this study related to the selection of Apps for 
tablets and smartphones with a potential for education, and to recognizing the possibilities of 
designing and developing pedagogical practices in Chemistry using these Apps [1], we created a short 
duration course within the initial training of Chemistry teachers, aiming to enable and potentiate the 
development of pedagogical practices to teach chemistry supported by mobile devices. 

This course enabled creating spaces for teaching and learning in the context of mobility in order to 
make it possible to develop a culture of learning with mobility with the actual use of smartphones and 
tablets, by developing, following and evaluating Chemistry teaching and learning methodologies in the 
context of mobility and BYOD. 

The course participants were instigated to think and problematize actions that would integrate the 
mobile devices to Chemistry education. During the development of the pedagogical practice in this 
extension action, five proposals for teaching and learning Chemistry were created in the context of 
mobile learning and BYOD, which dealt with the following topics: stoichiometry; periodic table; 
macromolecules; greenhouse gas effect – in the context of fuels; and forensic chemistry. 
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1 INTRODUCTION  
Despite the increasing dissemination of smartphones and tablets among students, the adoption of 
teaching and learning strategies supported by these mobile devices is still incipient at educational 
institutions. 

A few Apps for smartphones and tablets can be used in teaching Chemistry, in order to increment the 
teaching and learning processes, especially as regards the possibility of “experimenting” and 
“experiencing” representations that are specific to submicroscopic chemistry and simulations involving 
chemical phenomena which would not be possible without the support of these technologies.   

Seeking to encourage the adoption of smartphones and tablets to teach Chemistry, we are developing 
a research study whose main objective is to understand how the mobile devices can contribute to the 
teaching and learning processes in Chemistry from the perspective of mobile learning and of Bring 
Your Own Device (BYOD). With the results obtained from the study, we conceived a short duration 
course for initial teacher training. 

2 DESCRIPTION OF THE COURSE 
The course, under the title “Smartphones and tablets in Chemistry teaching and learning processes”, 
aimed at providing the participants with experiences and experimenting in learning Chemistry within 
the context of mobile learning. The mobility was provided by mobile devices connected to wireless 
networks using a methodology of problem-based learning projects contextualized in chemical 
education.  

The course was developed as an extension course, from June to November 2016, with the 
participation of twelve future Chemistry teachers (students in the Teacher Training Course - 
Licenciatura in Nature Sciences: Biology and Chemistry) – who used their personal mobile devices, 
with a forty-hour duration. 
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3 COURSE DEVELOPMENT 

3.1 Planning 
The course was planned and conceived based on some results of a research study that we 
developed, seeking to understand how mobile devices can contribute to teaching and learning 
processes in Chemistry. A few Apps were chosen for tablets and smartphones with a potential for 
education, and some possibilities of conceiving and developing pedagogical practices in Chemistry 
using these Apps were identified. 

3.2 Course structure 
In order to develop the course, activities were planned in a hybrid context, holding face to face and 
distance meetings supported by mobile devices, complemented with individual meetings to follow and 
guide the teaching and learning proposals developed during the course. 

Table 1 present the summary of the activities developed at each of the meetings. 

Table 1.  Extension Course Program. 

Meeting Modality Activities 

1st Face to Face 

Presenting the extension action 
Introducing the participants. 
Background of mobility: presenting concepts and recognizing the main 
functionalities of mobile devices  

2nd Face to Face 

Presenting and evaluating the Chemistry Apps 
Experimenting with the selected Chemistry Apps. 
Conversation: debate on the potential of Chemistry Apps in the teaching and 
learning processes of Chemistry 

3rd Distance 
Activity on research and evaluation of Apps to teach Chemistry 
Installation of the Apps to be worked with at  the next meeting 

4th Face to Face 

Socialization of the Chemistry Apps 
Presentation and evaluation of general Apps. 
Conversation: debate about the use of general Apps in teaching Chemistry 
Experimentation using the ‘Evernote” App 
Guidance on the development of the proposal for teaching and learning 
Chemistry supported by mobile technologies 

5th Distance 

Definition of the topic of the proposal of teaching and learning Chemistry and 
creation of the work groups 
Creating the note  in the ‘Evernote” App to describe/follow the teaching and 
learning proposal to be implemented 

6th Face to Face 

Presentation of educational proposals: recognizing teaching and learning 
strategies that are already being developed in Chemistry supported by 
mobile devices and their Apps  
Conversation: debate on the Chemistry topics that will be developed in the 
proposal 

7th Face to Face 
Guidance, follow up and development of the teaching and learning proposal 
Creating a mental map with the structure of the initial proposal  

8th, 9th 
and 10th Face to Face 

Complementary meetings held with the work groups. 
Guidance and development of the proposals: socialization of the proposals in 
the context of mobility using the ‘Evernote” App 
Creating mental maps portraying the evolution and development of the 
proposal    

The face to face activities were spaces for the appropriation of knowledge, reflection and discussion.  
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The opening meeting was a time for becoming acclimated, used to introduce the course, its objectives 
and methodology.  

In a conversation guided by a list of ten questions, the “technological profile” of the participants was 
identified and recorded, as regards the adoption of the mobile technologies in everyday work, and also 
the devices and respective funcionalities (Apps) used by each of the participants were identified. 

In addition, a presentation was made of the scenario of adoption of mobile devices in Brazil and the 
concepts of mobile learning and BYOD were discussed.  

The second meeting was used for the presentation, recognition and experimentation with chemistry 
Apps, they were Tabela Periódica Merck, Tabela Periódica Educalabs, Periodic Table K12, Kookie 
Periodic Table, Periodic Table, Periodic Table “Pt” Elements, Moléculas, Xenubi, ChemSpider, 
Géométrie des Molécules, iMolview, Me Salva!, Ferramentas Químicas, Evobook Átomos, Evobook 
Misturas, Evobook Reações (Fig.1). 

 
Figure 1. Icons of the Chemistry Apps selected. 

Each of the Chemistry Apps selected was presented and experiments were performed in a workshop, 
highlighting its characteristics and potentials for the teaching and learning processes in Chemistry. 
The meeting ended with a debate on the possibilities of adopting the Chemistry Apps in the teaching 
and learning processes. 

The third meeting consisted of the development of a distance activity. The participants were to 
research other Chemistry Apps, test them, evaluate them, and present them at the next face to face 
meeting. 

The fourth meeting was used to present, recognize and experiment with general Apps, they were 
Evernote, DocsToGo, Drive, PS Express, SimpleMind, QR code scan, QR code creator, Bamboo 
paper (Fig 2). In this study we call general Apps those that are created for other purposes (that are not 
for teaching Chemistry), but that can contribute to the teaching and learning processes. 

 
Figure 2. Icons of the “general apps” selected. 
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Each of the general Apps selected (Fig.2) was presented and experiments were done in a workshop, 
highlighting its characteristics and potentials for the teaching and learning processes.  

Then a conversation was held for the participants to share their experiences in using the general Apps 
for teaching. The conversation was guided by the following questions:  

• Which of these Apps presented have you already used?  

• Have you already used an App with a functionality similar to these?  

• For what activities within the sphere of teaching and learning Chemistry do you think that these 
Apps could be useful?  

• What other general Apps that you use/know could be useful for the teaching and learning 
processes? 

During the meeting the participants also performed an evaluation regarding the experiences of this 
face to face meeting and the previous one, and also presented the Chemistry Apps that they found 
and tested in the distance meeting. 

The fifth meeting involved the development of distance activities. The participants were challenged to 
begin conceiving and developing a pedagogical practice in Chemistry using Apps for tablets and 
smartphones in the context of mobile learning and BYOD, which would be the final activity of the 
course. In order to begin the activity they should define the topic of the teaching and learning proposal 
in Chemistry and create the work group. 

The “Evernote App” was chosen to follow the development of the teaching and learning proposal. 
Through this, the records of proposal development were systematically registered, and the materials 
produced and/or used in the proposals were shared. Using a same “account” in “Evernote”, each 
group created a “notebook” in the App to socialize the materials (Fig 3). 

 
Figure 3. Notes created in the Evernote App for the socialization of the materials  

and to record the proposal development.   

The initial guidelines for the development of proposals were made available via “Evernote”.  

The sixth face to face meeting aimed at presenting educational proposals involving Chemistry 
teaching and learning strategies that are already being developed and supported by mobile devices 
and their Apps. This moment was created to inspire the participants and to serve as an example for 
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them to create their own proposals. Then a conversation was held to present and discuss the 
Chemistry topics that would be developed in the proposals. 

The following meetings (8th, 9th and 10th) were held at different times of day with each of the work 
groups to develop, refine and finalize the proposals. These were basically meetings to follow and 
guide the development of the proposals. At this stage, during each meeting, mental maps were 
created (updated) that reflected the structure and advances in the development of the proposal in the 
notebook of the “Evernote” group. 

The course ended with a meeting to socialize among all participants regarding all proposals for 
pedagogical practices developed by the work groups. 

3.3 Proposals for pedagogical practices   
Based on the knowledge, reflections and discussions held during the extension course, the 
participants created proposals for pedagogical practices in Chemistry supported by mobile devices. 
The proposals were developed in groups of students organized by affinity with the topic of interest. 
The topics of the proposals created are shown in Table 2.  

Table 2.  Topics of the proposals for pedagogical practices. 

Work groups Topics 

Group 1 Stoichiometry 

Group 2 Periodic Table 

Group 3 Macromolecules 

Group 4 Forensic chemistry 

Group 5 Greenhouse effect – in the context of fuels 

During the course and the development of the proposals, the participants developed individual and 
group activities for production and socialization of materials related to the different topics of Chemistry. 
They socialized and produced materials, videos, audios, images, two-dimensional bar codes, and 
others, which favored the development of teaching and learning processes in the context of mobility.  

During the elaboration of the proposals the possibility was considered that not all high school students 
have mobile devices that can used for development in the context of mobility. For this reason, and to 
broaden the applicability of the proposals, they were conceived so that they could be developed in 
groups. 

4 FINAL CONSIDERATION 
During the extension course, it was sought to provide experiences in teaching and learning, inserting 
digital technologies into the sphere of initial teacher training, instigating the participants to think about 
and problematize actions that would integrate smartphones and tablets into Chemistry education.  

Among the participants it was found that the course contributed to the naturalization of the mobile 
technologies into everyday life (personal and professional), and also to recognizing the possibilities of 
adopting Chemistry Apps and General Apps in pedagogical practices. 
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