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Abstract

This work analyzes Digital Educational Resources (DER) designed for teaching physical
chemistry and chemistry at the secondary and higher levels. DERs are digital resources that
facilitate and support the teacher’s work. When the teacher incorporates them into their
practice with the explicit intention of teaching, these resources become didactic.
Two DERs have been selected: RadioLab and pHPuzzle, designed and developed by the V-
Lab-UFPE team in Brazil (Gomes, A. S. et al., 2021). These are free to distribute and can
be used on mobile devices with or without internet. They are educational games for teach-
ing/studying physical chemistry and chemistry that are linked to environmental problems.
The DER pHPuzzle promotes interest in the concepts of chemical equilibrium: acid-base
balance, pH and pOH, scales, indicators, dilution, and the neutralization of solutions for
safe disposal. The game underscores the importance of caring for the environment by cor-
rectly discarding the solutions involved in it. The DER called RadioLab aims to engage
the student in learning situations that allow them to establish relationships with everyday
situations linked to the use of ionizing radiation (from the treatment of diseases and the
sterilization of food and materials to the generation of energy). The content involved in
this game includes: radioactivity; nature of radiation; half-life of a radioactive substance;
radioactive waste; shielding of radioactive sources, which could be linked to situations of
nuclear medicine, radiotherapy, radiodiagnosis, contamination, and environmental care.

The research adopts Adler’s (2000) notion of a resource, according to which a resource
is anything that serves to support the work of teachers in interacting with students. The
notions linked to the Theory of Didactic Transposition (Chevallard, 1985) allow us to analyze
the transpositive aspects related to the design, use, and operation of DERs, in addition to
some didactic advantages and disadvantages that they present (Otero et. al, 2022).

The DERs were analyzed by adapting the categories proposed by Queiros, et al. (2022).
Here we are interested in the didactic aspects, which are closely linked to the notions of
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chemistry and physical chemistry that can be taught with these resources. It analyzes: the
integration of game-student knowledge, the use of school chemical and physical chemical
concepts involved during the game, whether or not curiosity about the content is promoted,
and the adequacy of these contents with the school curriculum. To a lesser extent, we con-
sider some aspects related to gameplay, applicability, user experience, and also the design
and visual representation of the resource.

Preliminary results

From the analysis carried out, it is concluded that, unlike the games mostly available on
the Internet that attribute relatively little importance to knowledge, these resources use
relevant and fundamental school concepts of chemistry and physical chemistry. These re-
sources call for the study of the theories underlying the knowledge involved, especially if
these theories are studied in the classroom with the help of the teacher. The analysis also
shows the relevance of these resources for addressing issues related to the environment and
its care, mainly with regard to the generation of environmental awareness. In the case of
the pHPuzzle, the student is encouraged to discard solutions with a neutral pH, preventing
them from reacting violently in order to preserve the environment, and in the RadioLab, the
substances are discarded after being introduced into shielding boxes that have been designed
to contain the ionizing radiation and avoid the damage caused by radioactive emissions.

The mediation present in the conception and design of the RED is complemented by the
teacher’s mediation, both in the choice of the resource and, for example, in the preparation
of the laboratory work, the choice of the materials available to carry it out, the direction of
the studio, etc.
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