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CTS AND CTSA APPROACH
The Science Society and Technology (SST) 

approach seeks to understand the social 
dimension of science and technology from the 
point of view of both its social antecedents and 
its social and environmental consequences. 

CTS studies began in the 60s and 70s. As 
well as stimulating discussion on technolo-
gical and scientific issues, the CTS approach 
also disseminated broader reflections on the 
worsening environmental problems resulting 
from human activities on nature, thus giving 
rise to the CTSA approach (Science, Techno-
logy, Society and Environment). The CTSA 
approach is considered by many authors to 
be an offshoot of the CTS approach with an 
emphasis on the environmental aspect. CTSA 
studies show a central concern with the so-
cial and environmental aspects related to 
the applications of science and technology, 
which is directly linked to the formation of 
citizenship. CTSA studies in education aim 
to motivate students to learn science with a 
more authentic, critical and reflective view of 
their relationship with technology and its so-
cial and environmental impacts. To this end, 
meaningful learning must be employed, with 
the student as the central actor in the knowle-
dge-building process, appropriating investiga-
tive knowledge in order to form citizens who 
are more participative in their environment.  
Using the CTSA approach, science and tech-
nology content is studied by discussing its his-
torical, ethical, political and socio-economic 
aspects. 

The characterization of the CTS movement 
in the USA and Europe highlights three direc-
tions of the movement: in the field of resear-
ch; in the political sphere and in education. 
In the classroom, the main objective of the 
CTS approach is to promote scientific literacy 
among citizens so that they are able to inter-
vene critically in the social context in which 
they are inserted, through the development 

of knowledge, skills, attitudes and values that 
enable them to make responsible and cons-
cious decisions on issues relating to science 
and technology in society. It should promote 
interdisciplinary and contextualized approa-
ches. The CTS approach should be dealt with 
through themes that are relevant to the con-
text in which the student is inserted, and local, 
regional and global themes can be addressed.  
Different strategies can be used to implement 
the approach in the classroom, such as lectu-
res, debates, problem-solving, projects, field 
research, community action, among others. 

Science teaching with a CTS approach 
would have as its function the acquisition of 
knowledge, the use of skills and the develop-
ment of values. The general objectives of the 
CTS approach in education can be highlighted:

- Promote students’ interest in relating 
science to technological and social as-
pects;
 - Discuss the social and ethical impli-
cations related to the use of science and 
technology; 
- Understand the relationship between 
science and scientific work; 
- To train citizens who, through scientific 
literacy, have more dynamic, critical and 
reflective knowledge, generating more 
assertive decision-making in relation to 
the collective and the environment; 
- Develop critical thinking. 

In the CTS approach, the interrelationships 
between the terms Science, Technology and 
Society can be presented in various ways. A 
simplistic perception of this relationship is 
shown in the following diagram.
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This simplistic conception creates a pro-
blem for CTS teaching, as the relationship be-
tween science and technology is not simple, 
because although science leads to the creation 
of technology, the reverse is also true. Scien-
ce and technology can be understood as two 

different forms of knowledge. A better rela-
tionship between the three terms is shown in 
the following diagram, which highlights that 
society is impacted by scientific knowledge 
and interferes in science, changing its course.

THE CTS APPROACH AND 
THE LEGAL DOCUMENTS 
GOVERNING BASIC EDUCATION
In basic education, there are two problems 

that hinder the promotion of scientific lite-
racy in the CTS approach: the compartmen-
talization of knowledge and the inability to 
articulate it. In order for there to be critical 
and reflective contextualization, there needs 
to be a more comprehensive relationship be-
tween contents. The National Curriculum Pa-
rameters (PCNs) emphasize the importance 
of promoting the relationship between Scien-

ce, Technology and Society in the classroom, 
both in primary and secondary schools, thus 
generating an understanding of the origin and 
application of artefacts and also of the facts in 
today’s society.

The Common National Curriculum Base 
makes it possible to address issues associa-
ted with STS education in the area of Natural 
Sciences.  For secondary education, the BNCC 
defines competences for areas of knowled-
ge and for primary education, the document 
defines competences for areas of knowledge 
and specific competences and skills for each 
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curricular component. The competences and 
skills make it possible to work on problem si-
tuations that involve the interrelationships be-
tween Science, Technology and Society, being 
integrated into the CTS or CTSA approach.

The document defines that the curricula of 
the Basic Education segments should include 
contemporary cross-cutting themes, “which 
affect human life on a local, regional and glo-
bal scale”, such as the issue of environmental 
problems, consumerism, and scientific and 
technological development with its conse-
quences for society and the environment. The 
contemporary cross-cutting themes highligh-
ted by the BNCC can also help with the CTS 
approach. The contemporary transversal the-
mes explained by the BNCC are topics that 
permeate different areas of knowledge and 
are integrated into the school curriculum to 
foster a more comprehensive and critical edu-
cation. The contemporary transversal themes 
are divided into six areas: 

•	 Health: Food Education, Nutrition Edu-
cation and Health;
•	 Economics: Work, Financial Educa-
tion and Tax Education;
•	 Environment: Environmental and Con-
sumer Education;
•	 Multiculturalism: Cultural Diversi-
ty and Education for the valorization of 
multiculturalism in Brazilian historical 
and cultural matrices;
•	 Citizenship and civic-mindedness: 
Children’s and Adolescents’ Rights, Fa-
mily and Social Life, Traffic Education, 
Human Rights Education and the Ageing 
Process, respect and appreciation of the 
elderly; and
•	 Science and technology.

The Common National Curriculum Base 
defines ten general competences that should 
be worked on throughout basic education, 
with the aim of helping to train citizens with 
skills such as critical thinking, autonomy, le-

adership and decision-making. From the im-
plementation of the ten general competences 
(such as the second which is scientific, critical 
and creative thinking, the sixth which is work 
and life project, the ninth which is empathy 
and cooperation and the tenth which is res-
ponsibility and citizenship) the CTS approach 
can be highlighted. By working on the gene-
ral competences, it is possible to work on the 
implications of science and technology for so-
ciety and the environment, the development 
of critical thinking, decision-making and the 
formation of attitudes and values.  

CTS APPROACH TO 
STUDYING SCIENCE
With the aim of enhancing critical skills in 

citizen education, the CTS approach should 
be addressed within the study of science.  Cur-
rently, many science curricula work on con-
tent using thematic units that bring together 
the development of content based on a central 
socio-scientific theme.

The approach based on thematic units 
makes it possible to present the social role of 
science, with its Science-Technology-Socie-
ty interrelationships, highlighting the role of 
society in controlling science and technology. 
The contents of the natural sciences in both 
primary and secondary schools should not be 
approached in a neutral or simplistic way, as 
if scientific knowledge brought technological 
advances or was largely responsible for today’s 
environmental problems. Instead, it should be 
emphasized that decisions about science and 
technology are related to the actions of man, 
who as a citizen should focus on active and 
committed participation in society. With this 
approach, it is possible to undo the negative 
associations that have been made between 
science, technology and society.

The fragmentation of content within a cur-
riculum unit can result in the content losing its 
meaning, as students are unable to correlate it. 
The traditional teaching method is based on 
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the fragmentation of knowledge. During the 
learning process we always relate new know-
ledge to previous knowledge. Connecting new 
knowledge with previous knowledge facilita-
tes the process of familiarization with the con-
tent and also the development of the student’s 
knowledge. However, there is no concern to 
articulate content presented within the same 
curricular unit, so students are unable to per-
ceive the links between the content, which dis-
courages the student. The National Curricular 
Parameters emphasize articulation between 
different areas and between curricular units 
in each area, but show no concern for linking 
content presented within the same curricular 
unit. The lack of articulation of content not 
only hinders learning and generates a lack of 
interest among students in scientific curricu-
lar units, but also discourages critical activity 
and intellectual curiosity. Linking content wi-
thin the same curricular unit allows students 
to see important connections more clearly 
and to verify the importance of certain con-
tent that may seem very loose and abstract. 
By interlinking content, students are able to 
rework their mental models and have a more 
critical and reflective analysis of the content.

Environmental problems related to scien-
ce should be discussed, exploring technologi-
cal alternatives that science has provided and 
which can help to reduce its environmental 
impact.  The CTS approach in Science should 
explore the positive and negative aspects in 
order to emphasize that the development of 
Science and Technology depends on the ac-
tions of human beings, which is why the role 
of each citizen in the decision-making process 
on the fate of scientific and technological de-
velopment should be highlighted. The CTS 
approach makes a significant contribution to 
educating citizens and developing attitudes of 
responsible engagement with socio-environ-
mental issues, helping to shape future socie-
ties that are fairer and more equal.

CTS APPROACH AND 
METHODOLOGIES 
In relation to the application of methodolo-

gies that are related to the CTS approach, what 
tools could provide differentiated teaching for 
students in order to promote the development 
of a critical view of the impacts of Science and 
Technology on socio-cultural reality? 

Paulo Freire proposed, through progressive 
pedagogy, an education that went beyond the 
“banking conception of education”. In other 
words, education should go beyond the concept 
of transposing content to students, and focus 
on the process of building students’ knowled-
ge, so that they use their previous knowledge 
to reformulate new knowledge, thus assuming 
a leading role and autonomy in the educatio-
nal process.   Freire’s method of thematic in-
vestigation proposes the selection of content 
based on the identification of themes that deal 
with everyday situations. This type of thematic 
approach is similar to CTS approaches.

Currently, the classroom context is made up 
of a great diversity of students with different 
abilities, backgrounds and needs, which requi-
res a look from the perspective of individuali-
zation (which takes into account the individual 
understanding of each student in order to teach 
them in a way that makes sense to them) and 
pluralization (which takes into account that the 
construction of knowledge must involve va-
rious forms in order to serve as many students 
as possible). Active Methodologies are a solu-
tion for innovative education. Active metho-
dologies transform classes into more lively and 
meaningful learning experiences for students. 
Active methodologies encourage problem-sol-
ving, decision-making exercises, individual or 
group debates; these resources are essential in 
CTS or CTSA educational processes.

Among the methods associated with Active 
Methodologies, we can highlight the inverted 
classroom, project-based learning, contextua-
lization of learning, STEAM curriculum de-
velopment, among others.



6
International Journal of Human Sciences Research ISSN 2764-0558 DOI: https://doi.org/10.22533/at.ed.5585625140311

STEAM APPROACH
Nowadays, there is no way of not linking 

Science and Technology. One of the strands 
that arises from the relationship between 
Science and Technology is the area of Engine-
ering, which encompasses the understanding 
of Arts and Mathematics concepts. The term 
STEAM is an acronym for Science, Techno-
logy, Engineering, Arts and Mathematics. En-
gineering, Arts and Mathematics. See below 
what each acronym aims to achieve.

S (Science): Uses scientific concepts to 
understand different natural, social and 
technological phenomena present in 
everyday life.
T (Technology): Involves tools for obtai-
ning, organizing, analyzing or sharing 
information, as well as resources for de-
signing solutions (robotics and program-
ming, for example).
E (Engineering): Helps build logical 
thinking, planning skills, problem sol-
ving and product development.
A (Art): Enables the development of an ar-
tistic and cultural sense. It also helps deve-
lop socio-emotional skills such as empathy, 
collaboration and communication. It also 
covers humanities demands by helping to 
develop critical and reflective skills.
M (Mathematics): Allows the develop-
ment of logical reasoning, problem-sol-
ving skills, improvement of mathematical 
resources (such as measuring, calculating 
and analyzing data) related to research.

A BRIEF HISTORY
The STEAM approach integrates knowle-

dge of the arts, sciences, technology, engine-
ering and mathematics, making it possible to 
prepare students for the challenges of everyday 
life and the job market. The STEM approach 
first emerged, emphasizing Science, Techno-
logy, Engineering and Mathematics to prepare 

students for a world of constant scientific and 
technological advances. As the 21st century 
progressed, it became clear that problem-sol-
ving could not be reduced to the STEM disci-
plines alone, so the arts and humanities were 
incorporated into the approach, promoting 
interdisciplinary collaboration and providing 
students with a more holistic understanding 
of problems and their solutions. The STEAM 
approach represents a broader and more ba-
lanced approach than the STEM approach, 
due to the addition of arts and humanities.

The STEAM approach prepares children for 
world’s problems through innovation, creative 
and critical thinking, cooperation and commu-
nication, based on new information. In fact, art 
is fundamental to the development of creativity. 
Similarly, innovation is essential for producing 
new products and solutions to problems. This 
is why incorporating art into the STEM appro-
ach is so important, as it allows creativity and 
innovation to be integrated. Art is subjective 
and intuitive, while the other STEM disciplines 
are objective, logical and analytical. 

CHARACTERISTICS OF THE 
STEAM APPROACH
The STEAM approach addresses the deve-

lopment of knowledge from the integration 
of academic disciplines, forming a globalized, 
project-based curriculum, helping to train 
citizens with the knowledge, skills and com-
petences needed to face future challenges. 
The STEAM approach encompasses solving 
real problems in the students’ social context 
in an interdisciplinary way, exploring what 
is known as problem-based learning in the 
field of education, the concept of hands-on 
(maker), experimentation, Design Thinking 
and the use of digital information technolo-
gies. Due to the integration of different areas 
of knowledge, the STEAM approach allows 
content to be defragmented, awakening crea-
tivity, empathy and autonomy.
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STEAM encourages the active partici-
pation students in the process of building 
knowledge by promoting a process focused 
on investigation and interaction with the aim 
of developing scientific, technological, ma-
thematical and artistic literacy. The STEAM 
approach generally covers five stages: investi-
gate, discover, connect, create and reflect.

The development of a STEAM project 
should help students explore the following 
points:

STEAM APPROACH AND 
INTERDISCIPLINARITY
Interdisciplinarity is the intersection of 

content from two or more disciplines. This in-
tersection allows the content to be defragmen-
ted, enabling the student to develop a broader, 
more reflective and critical view of the issues 
being addressed. Interdisciplinarity can also 
be interpreted as the possibility of mutual ex-
change and reciprocal integration between va-
rious sciences. The STEAM approach explores 
the construction of knowledge from different 
areas through problem-solving, which esta-
blishes holistic learning.

Interdisciplinarity allows us to get closer to 
interpreting the real world, because reality is 
integrated and complex. Teaching must there-
fore consider and integrate the knowledge of 
each area of knowledge, seeking connections, 
interactions and implications between the di-
fferent fields of knowledge

The interdisciplinary nature of the STEAM 
approach broadens and consolidates knowle-
dge by stimulating the construction of con-
nections between knowledge, giving more 
meaning and significance to the information 
that is processed and stored through the stu-
dent’s central nervous system. It also provides 
meaningful learning, as the contents of diffe-
rent areas interact with each other, giving a 
logical, critical and reflective sense to the stu-
dents’ reality.

https://novaescola.org.br/conteudo/21597/metodo-cientifico-por-que-e-como-leva-lo-para-a-pratica
https://sae.digital/aprendizagem-significativa/


8
International Journal of Human Sciences Research ISSN 2764-0558 DOI: https://doi.org/10.22533/at.ed.5585625140311

REFERENCES
ALTAN, E. B., YAMAK, H., & KIRIKKAYA, E. B. A proposal of the STEM education for teacher training: Design based science 
education. Trakya University Journal of Education, 6(2), 212-232, 2016.

AULER, D. Interações entre Ciência-Tecnologia-Sociedade no contexto da formação de professores de ciências. Tese (Doutorado 
em Educação: Ensino de Ciências) - Universidade Federal de Santa Catarina, Florianópolis, 2002.

AULER, D. Enfoque Ciência-Tecnologia-Sociedade: Pressupostos para o Contexto Brasileiro. Ciência e Ensino. Vol.1, número 
especial, novembro, 2007.

BAZZO, Walter Antonio. et al. (Ed.). Introdução aos Estudos CTS (Ciência, Tecnologia e Sociedade). Madrid. Organização dos 
estados Ibero-americanos para a Educação, a Ciência e a Cultura (OEI), 2003. 172p. 

BRASIL. Ministério da Educação. Secretaria de Educação Básica. Base Nacional Comum Curricular (BNCC), Brasília, DF, 2018. 
600p.

BRASIL. Ministério da Educação. Diretrizes Curriculares Nacionais Gerais para a Educação Básica. Resolução CNE/CEB nº 
4/2010.

SANTOS, Wildson Luiz Pereira dos; MORTIMER, Eduardo Fleury. Tomada de decisão para ação social responsável no ensino 
de ciências. Ciência & Educação (Bauru), v. 7, n. 1, p. 95-111, 2001. 

SHARAPAN, H. From STEM to STEAM: How early childhood educators can apply Fred Rogers’ approach. Young Children, 
67(1), 36, 2012.

SOCHACKA, N. W., GUYOTTE, K., & WALTHER, J.  Learning together: A collaborative autoethnographic Exploration of 
STEAM (STEM+ the Arts) Education. Journal of Engineering Education, 105(1), 15-42. doi: 10.1002/jee.20112, 2016.

MORTIMER, E. F.; SANTOS, W. P. Uma análise de pressupostos teóricos da abordagem CT-S no contexto da educação brasileira. 
Revista Ensaio. Minas Gerais, vol. 2, n. 2, 2002

SANTOS, Wildson Luiz Pereira dos; SCHNETZLER, Roseli Pacheco. Educação em Química: Compromisso com a cidadania. 4. 
ed. rev. atual. Ijuí (RS): Unijuí, 2010. 159 p. 

STRIEDER, Roseline Beatriz. Abordagens CTS na educação científica no Brasil: sentidos e perspectivas. 2012. Tese (Doutorado 
em Ensino de Física) - Ensino de Ciências (Física, Química e Biologia), Universidade de São Paulo, São Paulo, 2012. 
doi:10.11606/T.81.2012.tde-13062012-112417.

TOTI, F. A; PIERSON, A. H. C.; SILVA, L. F. Diferentes perspectivas de cidadania presentes nas discussões atuais em defesa da 
abordagem CTS na educação científica. AMAZÔNIA - Revista de Educação em Ciências e Matemáticas. V.9 – nº 17 - jul. 2012/
dez. 2012, p.49-62.


