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ABSTRACT

This chapter of the book emphasizes the importance of making chemistry content accessible to deaf students.
Using hydrogen as a thematic support, the research carried out as an applied methodology aimed to identify
the options for adapting a class to meet the needs of deaf students. Given the lack of adaptation in many
classes for this audience, the study proposed the application of the methodology of investigative
experimentation, with the principles of the Three Pedagogical Moments.
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INTRODUCTION

Hydrogen is recognized as the most prevalent chemical element in the universe.
Consequently, the importance of "green hydrogen" as a fuel for the future is evident. The applications
are diverse, such as in fuels for car, airplane and ship transport. Hydrogen is obtained by water
electrolysis, which is the breakdown of hydrogen and oxygen molecules in water (H>0O), through
electricity, using renewable energy sources. To produce hydrogen, we often use natural gas or coal.
But this process releases carbon dioxide (COy"), the main pollutant responsible for global climate
change today. Therefore, the green hydrogen applied would zero the release of carbon dioxide,
because, with the use of renewable sources, its production would be without the emission of CO»
[1,2]. Therefore, its high energy potential together with the need to reduce environmental impacts
make green hydrogen the fuel of the future.

Brazil stands out in the world market for already using renewable sources such as
hydroelectric, wind, solar and biomass [3]. The different percentages of electricity sources used in
Brazil and in the world, sources from renewable and non-renewable resources, can be seen in Figure

1.

Figure 1: Comparison of the electricity matrix of Brazil and the world in 2021.
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Source: From the author himself, adapted from [3].

As can be seen, green hydrogen is one of the topics of great discussion. However, it does not
reach the scientific academy in its equity. Deaf students in many Brazilian public schools, for
example, are unable to follow their studies in such a context due to the precariousness of the
educational system itself. Therefore, the educational inclusion of these continues to be a current
challenge. Scarcity of accessible resources, lack of bilingual teachers and absence of Libras
interpreters in some public institutions are some of the factors that intensify the problem. In addition
to the challenges mentioned above, it is also essential to consider the physical issues that impact the

presence and performance of deaf students. Many additional challenges arising from these conditions
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result not only in difficulties in class participation, but also in school delay. The lack of structure and
accessibility in educational institutions plays a significant role in this reality, restricting the
educational engagement and performance of these students [4].

In this context, the research carried out here explored the concept of green hydrogen with the
use of a teacher to assemble an accessible material for a deaf student. In view of the linguistic
difference present in the deaf community and the limitations in chemistry teaching methodologies,

this work presented a proposal for a didactic resource applicable to a chemistry theme.

METHODOLOGY

To reduce the differences in teaching-learning among deaf students, it was proposed to
implement investigative experimentation in the classroom, following the methodology of the Three
Pedagogical Moments: Initial Problematization, Organization of Knowledge and Application of
Knowledge. The Initial Problematization aims to arouse the interest of students through everyday
situations, visually adapted. In Knowledge Organization, students explore concepts, participate in
group discussions, and use visual aids to deepen understanding. In the Application of Knowledge,

they use learning together with experimentation.

EXPERIMENTAL
MATERIALS AND REAGENTS

To carry out the experiment, the following materials were required: 100 mL Erlenmeyer (04),
a small amount of chopped aluminum foil, match (01), bladder (04), funnel (01) and a solution of

caustic soda (sodium hydroxide) with a concentration of 0.5 mol. L-1.

EXPERIMENTAL PROCEDURE

Sodium hydroxide 0.5 mol. L-1 is corrosive and toxic. Therefore, this product has been
handled with great care. Masks and goggles were used. The package was hermetically sealed. 1 mL
of sodium hydroxide was added to the Erlenmeyer Sintra Millimeter, using a funnel for easy
handling. Then, the chopped aluminum foil was placed inside the erlenmeyer. The beginning of the
reaction was observed by the dissolution of the aluminum foil, and the flask was carefully removed
from the erlenmeyer when it was filled. The balloon was tied with a knot so that the gas could escape.
Notes about what happened during the process were made by the students. Stretching out his arm,
one student held the balloon while another popped the balloon with the match. The procedure was
observed by the students, who took note of what happened. The same procedure was repeated for the

other erlenmeyers.
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RESULTS AND DISCUSSIONS

The first phase of learning consisted of the theoretical exploration of the approach and the
pertinent chemical concepts. Initially, a dialogued survey was conducted so that the students' previous
knowledge could be evaluated with the following question: 'When thinking about hydrogen, what
comes to mind?".

Soon after the survey, there was an exhibition of what would be the concept of hydrogen, as a
historical part with the help of visual resources, as well as and in the following problem situation: 'In
recent months, Brazil has experienced remarkable climate changes, characterized by an increase in
rainfall and high temperatures'. These climate extremes have generated a series of challenges in
several regions of the country, directly impacting security, local properties and the infrastructure of
the places themselves. What could the population do to reduce these climate issues? And what other
means could be used as a renewable source of energy?'. Based, therefore, on previous knowledge and
information developed so far, the students were guided to create hypotheses for the solution of the
problem.

In the third stage, the focus was on the theme of green hydrogen, addressing definitions,
applications and related environmental issues. This exploration provided students with information so
that they could elaborate more informed answers to the problem-question presented above.

The closing stage involved the participation of students in a practical experiment with
hydrogen gas. Here, the students were separated into four pairs to carry out the experiment. When

mixing sodium hydroxide and aluminum, the students observed the following reaction:
1 NaOH + 2 Al + 2H,0 — 2 NaAlOz + 3 H

By adding sodium hydroxide, an exothermic reaction occurred, releasing a lot of heat. At this
time when hydrogen was produced, all care was taken [5].

The sodium hydroxide reacted with the aluminum foil, generating sodium aluminate
(NaAlO2) and hydrogen gas, which filled the bladder. The bladder, containing enough hydrogen gas,
can then rise, since it is lighter than the gases that make up the air. Hydrogen is highly flammable and
can go into a combustion state when it comes into contact with a heat source, often a spark or flame.

In addition to experimentation, the teacher can use other resources that already existed, so that
he could help students during class in an accessible way in Libras such as the periodic table. For this,
it was necessary to have a teacher with skills in Libras so that communication with deaf students was

effective. An example of the symbology of the hydrogen element for Libras can be seen in Figure 2.
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Figure 2: Symbology of the element hydrogen from the periodic table for pounds.

Source: From the author himself, adapted from [6,7].

Another way to address the topic of green hydrogen was through a brief comic book, which
can be used as a review of the subject. An example is shown in Figure 3, highlighting the importance
of green hydrogen in the emission of carbon dioxide and its consequences, such as the greenhouse

effect.

Figure 3: Comic book about the role of green hydrogen in carbon dioxide emissions and its consequences, such as the
greenhouse effect.

certos gases na atmosfera, como o diéxido de
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Ol, ME CHAMO con::::i‘zar o nu‘:ndo espécie d:.:us: ,e,wm carbono (CO2), atua como esses gases de efeito estufa que & algo
pmom sobre o Efeito Estufal u ndo sei o que @ para o planeta. ruim. ele captura parte do calor que seria perdido para o espaco e o
' efeito estufa ! 'm para a Terra. isso ajuda a manter a temperatura média do
e / / nosso planeta em um nivel adequado para a vida.
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Vocé poderia me o efeito estufa & um fenameno natural. imagine que
explicar o que ele a atmosfera da Terra & como uma blusa que nos
s«-a7 ‘mantém aquecidos. ela permite que a luz do Sol . 2
entre, aquecendo a superficie, e parte desse calor ko5 el Sstua & alio: oz
olta parao espaca. Sim, & essencial para a vida na Terra. sem ele, a temperatura seria
extremamente baixa ou alta, tornando o planeta inabitavel. No entanto,
aqui esta o problema: N6s humanos, com a queima de combustiveis

fésseis, estamos liberando muito de CO2 na atmosfera, intensificando o

efeito estufa e causando o aquecimento global.
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Ah, entendi. Ento, o efeito estufa natural & bom, mas o Ento ele seria o hidrogénio verde. & uma forma de
excesso causado pelas agao humanas & ruim. produzir energia utilizando o hidrogénio como
energia renovavel, como a solar ou eélica, em vez de
ecisamos encontrar maneiras de reduzir métodos ruim, que envolvem a liberago de CO2

Exatamente. pre
nossas emissoes de gases de efeito estufa para manter o
equilibrio e evitar os impactos negativos das mudancas /

_he ¢

Mas temos algo para acabar com esse vilso do CO2 em nosso 0 Primeiro ponto & pelo alto custo dele pois nem todos paises
planeta kkkkkk produzem e o segundo & por causa da sua inflamabilidade

E porqué nao estamos usando?

/ 0 que seria ele cara? / Isso parece ser uma grande mudanga na forma como

obtemos hidrogénio. Por que & tao importante?

% Eu ndo sou vilo poxall %

o hidrogénio & um combustivel limpo que pode ser
usado em uma variedade de aplicages, desde a 5 <
mobilidade, como carros a hidrogénio, até a geragao < Eu também quero fazer
de eletricidade. parte desse combate!

Entdo, 0 hidrogénio verde pode ser uma solugo para,
combater as mudangas climéticas?

Perfect! A produgio de hidrogénio verde nio emite CO2 e, quando usado como
combustivel, também nao emite poluentes prejudiciais. isso o torna uma pega importante
para as energias limpas e na transi¢ao par: ida mais sustentavel.

88
para ajudar a proteger o meio
ambiente.

Source: The author.

CONCLUSION

By adapting the theme of green hydrogen to cater to deaf students, teachers have played an
important role in building more accessible classes. The application of the methodology of the Three
Pedagogical Moments, with an emphasis on experimentation, was not limited only to the
understanding of the content. It also promotes more meaningful interaction between deaf and hearing
students. This interaction contributed to the creation of a more welcoming educational environment,
where the exchange of experiences between groups is fundamental. In addition, this approach allows
deaf students to explore their previous knowledge on the subject and establish practical connections

between the theory presented in the classroom and their daily lives.
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