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What are the facts ?
Addressing grand challenges of this century, which are so well defi-
ned within the framework of international agendas (2030 Agenda,
2063 African Union Agenda, Paris Agreement, Sendai Framework,
etc.), undoubtedly requires science-based responses towards sus-
tainable solutions.

Unfortunately, the growing world population living on this pla-
net Earth, with limited resources, lacks enough understanding the
vital contributions that science, technology, engineering and ma-
thematics (STEM) make in meeting these challenges.
Science literacy as an integral part of science education in ex-
tending the knowledge and understanding of STEM concepts and
processes to society at large (for decision making, participation in
civic and cultural affairs, and economic productivity), must help
break this gap by providing the basis for ability to engage with
STEM-related issues and innovative ideas.
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What are the objectives ?

Main objective
The main objective is to train citizens and society to be willing to
engage in reasoned discourse about STEM, which requires to :

Recognize, offer and evaluate explanations for a range of natural
and technological phenomena

Evaluate and design scientific inquiry, and
Interpret data and evidence scientifically.

Main actions
1 The promotion of the STEM understanding, and
2 The expansion of the science literacy.
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How to define science (or more globally STEM)
literacy ?

S-T-E-M
[Pimthong et al. (2018)] defined STEM as the integration of science
(S), technology (T), engineering (E) and mathematics (M), which re-
late to both workforce and daily life experiences.

Science literacy
University of Nebraska (United States of America) explained so well
succinctly science literacy as an enhanced capacity, both at the in-
dividual and collective levels, to make effective decisions grounded in
STEM-informed analyses of complex, real-world challenges associated
with food, fuel, water, landscape, and people issues.
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How important are STEM?

STEM is relevant because in the nature of the world, each
discipline (S-T-E-M) does not exist alone. Complex and multi-
dimensional problems are encountered by all [Moomaw (2013),
Talley (2016), Vasquez et al. (2013)].

STEM Education is provided to achieve educational aims
that prepare people for future life and the workforce
[Pimthong et al. (2018)].
The integration and application of S-T-E-M concepts and pro-
cesses are required by all, and young people should have
opportunities to participate in real multidisciplinary situations
[Bybee (2010,2013), English (2017), Stohlmann et al. (2011),
Vasquez et al. (2013)].
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What are the categories of science literacy ?

As enumerated by [Shen (1975)]
Scientific literacy can be grouped in three categories : practical, civic
and cultural.

Practical scientific literacy is knowledge that can be used to help
solve life’s everyday problems ;
Civic scientific literacy is the knowledge necessary to play a full
part in key decision-making in areas such as health, use of
natural resources, energy policy and environmental protection ;
Cultural scientific literacy involves knowing those ideas in science
that represent major cultural achievements.
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Why to promote science literacy ?

As enumerated by [Wellington et al. (2001)]
Science literacy should be promoted for its intrinsic value,
citizenship arguments, and utilitarian arguments.

Intrinsic value : make sense of and de-mystifying natural
phenomena, understand ourselves, part of our culture.
Citizenship arguments : science knowledge and knowledge of
scientists’ work are needed for all citizens to make informed
decisions in a democracy. Decision makers need that knowledge
and the limitations of scientific evidence to make key decisions.
Utilitarian arguments : develop generic skills that are of value
to all, prepare some for careers and jobs that involve some
science, and develop important attitudes/dispositions such as
curiosity, wonder, healthy scepticism, analytical disposition, etc.
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How to promote STEM understanding ?
The problem of STEM understanding
Some governments promote STEM Education, and most of people
perceive STEM as the integration of Science, Technology, Engineering,
and Mathematics, but they do not really know more about the
nature of the integration. They do not understand how the four
disciplines are integrated, neither everybody aware the outcomes of
the integration.

The key of STEM understanding promotion
[Rinkie et al (2016)] assume that teachers are a key and their pre-
paration is important. Also important is the role of young acade-
mies. A STEM professional development program is necessary
to help teachers understand the nature of integration, and make
explicit the connections between science, technology, engineering, and
mathematics [Pearson (2017)].
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What are the ways towards STEM understanding ?

Engagement with society across any other wide range of
communities and contexts ;

Formation of parliamentary science and technology committees
and President/Prime Minister’s science advisor offices in
developing countries ;
Partnership with the mass media for societal outreach of science
and technology ;
Interaction with social media for direct communication with a
wide range of communities ;
Acquaintance and engagement of the public with debates in
science engineering and technology through lectures,
presentations and forums, and
Promotion of establishment and engagement with science
museums and science activity centres.
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How does science literacy advance the society ?
Benefit to society
Science literacy promotion will benefit to society as a whole for better eco-
nomy,

enrichment of the cultural health of the nation and intellectual life in
general, and enhancement of democracy [Thomas et al. (1987)] ;
Increased scientific literacy may be thought to promote more democratic
decision-making by encouraging people to exercise their democratic rights
wisely [Hodson (2008)].

Requirements and conditions
Wise decision-making is the likely outcome of enhanced scientific literacy
in the wider community. This depends crucially on how scientific literacy is
defined and how it is translated into curriculum practice. To reach this goal, it
includes increased numbers of recruits, greater support for scientific research,
and more realistic public expectations of science what means that the public
has at least a minimum level of general knowledge about what scientists do
[Thomas et al. (1987)].
Encourage and engage with international and regional organizations.
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CONCLUDING QUESTIONS
This roundtable will address the following issues :

How to define principles and schedule actions to foster and/or
enhance STEM literacy at citizens’ and in society ?

How to fill the STEM literacy gap in the least developed coun-
tries, taking advantage of the speed of development of broadband,
artificial intelligence, virtual reality and all advances and improve-
ments realized with STEM?
How can the national STEM centres/museums, industry science
centres, mobile thematic exhibitions, and other tools and instru-
ments contribute to promote STEM literacy ?
Do we adequately share and sufficiently exploit existing best prac-
tices and possibilities in these fields to improve STEM literacy in
our countries and at global level ?

THANK YOU FOR YOUR ATTENTION
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