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Abstract. The objective of this article is to create background for providing research in science literacy area.
Authors suggest ideas for extension of science literacy with the aim to save Ukrainian leading position for this
direction in the world. Short information about the presentations on World Conference on Science Literacy is
given. The Conference was organized by China Association for Science and Technology jointly with UNESCO
and World Federation of Engineering Organizations in Beijing in 2018. Authors’ definition for science literacy and
grounding for extension of research in this direction are given. Some recommendations are added for coordination
of international cooperation for using science literacy as the tool for surviving in changing world.
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INTRODUCTION

Our world is changing rapidly. Thus, UN cre-
ated program with the name: 17 Sustainable De-
velopment Goals [1]. The Sustainable Devel-
opment Goals are the blueprint to achieve a
better and more sustainable future for all. It is
evident that this program will use innovations, like
robotics or artificial intelligence, for its realization.
Humans also should be changed to match future
challenges. It should be something like “universal
tool” for: a) soft preparation for future changes;
b) covering all “categories” of humans: politicians,
technicians, ordinary people, children and etc. We
do believe that Science Literacy is one of the best
candidates for such universal tool.

The majority of us already are the part of Sci-
ence Literacy process, e.g. by watching Discovery
Channel on TV. Recent World Conference on Sci-
ence Literacy (Beijing in September, 2018 [2]) had
the aim to exchange knowledge and also to make
some systematization on the subject.

Historically Ukraine created many initiatives,
which got name Science Literacy now. Based on
the results of the discussions in Beijing, we still are
on the leading positions.

By this article we plan to share some ideas
about Science Literacy and to start the discussion
of how to save Ukrainian leading positions in Sci-
ence Literacy in future.

SCIENCE LITERACY CONFERENCE
IN BEIJING

World Conference on Science Literacy was
organized jointly by China Association on Science
and technology (CAST) [3], UNESCO and World
Federation of Engineering Organizations [4]. Con-
ference gathered more than 1,500 scientists from
40 countries, including the US, Australia, Germa-

ny, Japan, UK, Canada, Ukraine and etc. There
were 4 Nobel Prize Winners, who presented their
ideas on this Conference. Welcome letters from:
Mr. Xi Jinping, leader of China; Mr. Antonio Gu-
terres, UN General Secretary; Mrs. Audrey Azoulay,
UNESCO General Secretary; Mrs. Marlene Kanga,
WFEO president were announced during opening
ceremony.

Conference approved Beijing Declaration,
which we attach in its entirety. Beijing Declaration
adopted by the World Conference on Science Lit-
eracy (Beijing, China, September 17-19, 2018).
Participants from 37 countries or regions at the
World Conference on Science Literacy, meeting in
Beijing from seventeenth to nineteenth of Septem-
ber in the year two thousand and eighteen, carried
out in-depth exchanges on “Science Literacy for a
Shared and Better Future”, hereby make the fol-
lowing Declaration:

1. Human beings are interdependent members
of a global community who live together on the
Earth with a shared future. We are faced with many
common challenges, in a world full of hope, such
as development gap, severe diseases, climate
change and environmental pollution. Recogniz-
ing that no country alone can address these chal-
lenges, Exchanges and cooperation among differ-
ent countries should be strengthened to achieve
the UN Sustainable Development Goals and to
promote the common progress of mankind.

2. Promoting the positive interaction between
science and technology and the society. Science
and technology have brought fundamental chang-
es into all aspects of human production and life at
unprecedented speed, breadth and depth. Sci-
ence and technology contribute to the progress
of human society and enrich people’s spiritual
world, yet they also carry risks and uncertainties
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that we cannot afford to ignore. Research integrity
should be promoted to ensure that the general
public understand and be involved in science, the
value of science and technology are fully realized,
and science and technology serve the overall and
long-term interests of mankind.

3. Missions and values of promoting science lit-
eracy. It is noted that science literacy is an intrinsic
requirement for individuals’ all-round development,
the social foundation for a nation’s innovation ca-
pacity and sustainable development, as well as the
intellectual foundation for the mutual understand-
ing and peace of human society. As a combination
of science and technology, reason and romance,
science literacy not only involves the mastery of sci-
entific knowledge and scientific methods, but also
reflects the respect for and the pursuit of scientific
spirit and scientific thinking. The improvement of
science literacy is concerned with both individu-
als’ and nations’ future as well as human beings’
wisdom and capabilities in coping with varied risks
and challenges and building a better world.

4. Status quo and challenges. Recognizing
the unbalanced development of public science
literacy across the globe and the poor access to
the benefits of modern science and technology
due to this, the international mechanism for sci-
ence literacy exchanges and cooperation is yet to
be strengthened, as it is still far from being able
to achieve the UN Sustainable Development Goals
and to meet the expectations of people around the
world for common prosperity and development.

5. Closely coordinated networks. Science and
technology organizations play a unique role and
shoulder irreplaceable responsibilities in the pro-
motion of public science literacy. We call on all
relevant parties to take action toward an effective
mechanism: governments should strengthen policy
support and resource allocation with a strategic
vision; scientists should share their findings and
insights in a timely and responsible manner; edu-
cators should provide better science education;
entrepreneurs should bring diverse and substantial
momentum into the promotion of public science
literacy; media should disseminate scientific spirit,
ideas, knowledge and methods more responsibly,
professionally and widely, to ensure better public
understanding and support of science.

6. Promoting universal benefit and fairness.
We call on governments to attach greater impor-
tance to the promotion of public science literacy,
especially to protect and stimulate the interest of
the younger generation in science, help the poor to
narrow the gap in science literacy in order to bring
them hope and opportunities to get rid of pov-
erty, and enable women to fully enjoy the dignity
brought by the improvement of science literacy.

7. Filling in the global science literacy gap. We
hope that scientific and technological achieve-
ments will be shared by all human beings and that
public science literacy can be improved univer-
sally. Governments should vigorously promote the
education, dissemination and popularization of
science and eliminate the barriers to the shar-
ing of scientific knowledge in a fair and mutually
beneficial manner. We call on actions to include
the promotion of public science literacy into the
UN’s agenda on sustainable development, fill in
the gaps in knowledge and development and the
digital divide in the information age, and promote
inclusive, universally beneficial, and sustainable
development.

8. Building mechanisms for cooperation and
sharing. We call on close international exchanges
and cooperation to share experiences and resourc-
es and to build effective mechanism. We welcome
the establishment of an international organization
to achieve shared growth through discussions and
collaborations.

Let us jointly achieve the harmonious unity of
science and technology with humanities, society
and nature, promote human development with sci-
ence and technology, and create a better future
for mankind.

It is impossible to give full description of ide-
as presented on the Conference, Proceedings of
which are available on CAST web-site (electronic
version) and in USEAU office (hard copy). Instead
of this, we would like to stress two statements,
which are important for further description.

1. There were many discussions at the confer-
ence about the audience for science literacy: Prof.
Polyakoff from Nottingham University considers
Science Literacy for cultivation of new scientists
mainly. Prof. Holt, Science Chief Editor has another
vision: Earth sustainable development is impossi-
ble without Science Literacy for all ordinary people.
Authors’ vision is based on Beijing declaration and
we think, that it should be a multilevel system for
covering all ages and all categories of humans:

e Young people as future engineers and sci-

entists;

e Young people as promoters of Science Lit-

eracy for their relatives and friends;

e Ordinary people of different age, like farm-

ers, humanitarians and housewives;

e Technicians/Engineers, etc;

2. At the same time we want to forewarn from
potential mistake. We see the threat of transferring
Science Literacy into “disabled person”. It seems
that initiators of STEM initiative (Science + Tech-
nology + Engineering + Mathematics) [5] planned
to have balance: S+M = E +T. But, it seems, that
present STEM looks like STEM for the countries
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with efficient technology transfer systems or even
like STEM for other ones. Or, in other words, it has
one normal (Scientific) leg and a “wood prosthesis”
instead of the second one (Engineering).

INTRNATIONAL TOOLS FOR SCIENCE
LITERACY

Literacy web site. It was clear from the con-
ference presentations that majority of countries/
players are using the set with limited number of
tools. The total list is the following:

a) “Academic” technical museums, which con-
tain very deep and comprehensive information,
but they are tedious and unattractive. As the result
most of them have only few visitors/day;

b) New generation of museums of science
(both private and public). They are oriented on
playing games with visitors and are very attractive
for young people [6];

c) Different sections for both non-formal and
in-formal training [7]. We also would like to add dis-
cussions about new types of thinking/learning [8]
to this part. Because of limited size of the article we
would like to refer to appropriate discussion [9-13];

d) Internet and TV resources, like You Tube,
Discovery Channel and etc.

Many countries have the full set of above tools;
some countries use only few ones. There are local
“inventions” in some countries, which increase the
efficiency of regular tools. Thus, common platform
for information exchange looks natural. It can be
International Science Literacy web-site for such
exchange. The simplest web-site should contain:
a) boxes for each country with similar structure and
b) regular means for communications. Ukrainian
delegation proposed to create such web-site and
this proposal was included into the list of confer-
ence decisions. Such simple web will be inexpen-
sive, but, unfortunately, its audience will be limited.

Mandatory course: Introduction for engi-
neering. The best age to attract interest of young
people to engineering is around 14. To that time
they have obtained some basic knowledge in natu-
ral sciences and didn’t lose interest to do some-
thing by their hands. This statement was confirmed
after the discussions on the number of seminars,
which was organized by USEAU in the last years.

It is proposed to create mandatory course
for pupils of 7 (or 8) year of study with the name:
Introduction to engineering. The objective of
this course is to launch “love to technique” (as the
part of Science Literacy) for all pupils. The course
content can be the same for any country, because
it hasn’t strong coordination with school programs
for other disciplines. Thus, there is no problem with
the audience. The problem is how to make course
interesting for readers. For example, present pupils

have specific type of thinking with the name: clip
thinking, which requires new ideas for realization.
Let’s use analogy. New course should be analo-
gous to new science museums (item b in above
chapter) instead of classic museums (item a).

The mandatory course might be continued by
learning of existing variable courses on the year af-
ter the mandatory course. The examples of variable
courses are: Introduction to computer science,
Robotics, Engineering Design, etc.

The group of technically oriented young people
can continue their “friendship relations with tech-
nique” in specialized sections in parallel or after
the completion of the above courses. In-formal
learning by use the tools from above chapter is
open for all the rest.

Technical Training for post-graduates. The
main part of activity of Union of scientific and engi-
neering associations during many years was post
graduate training. And we were staying ahead in
this area compare to the technical federations in
many other countries. Post graduate study with
“fashion” acronym CPD (continued professional
development) became very popular worldwide now.
We do believe that Science Literacy for engineers
should be added to the regular CPD trainings.

Just few examples: energy saving technologies
in construction industry. The list of such technolo-
gies, which are available on the Ukrainian market,
is very limited. The same time, modern photovol-
taic, for example, includes not only specialized
construction (solar cells) on the roof. Developed
countries have new type of industry with the name:
Integrated photovoltaic. Tiles for the roof, bricks
for the walls, glasses for the windows, which are
solar cells the same time, are only few examples
of new industry production. New material for the
floor can accumulate energy from day light and use
it for heating house at night. The list of examples
can be continued. One can consider all of these
examples (or similar ones for other categories of
engineers) as Science Literacy for post-graduates.

We do believe that extension of regular training
course by Science Literacy part will adds credibility
to it and as well completes covering of all catego-
ries of Science Literacy audience (see Chapter 2,
above).

CONCLUSION: STRATAGY FOR FURTHER
DEVELOPMENT

Let us stress again the international component
of above proposal. All above tools can be used in
many countries in almost the same format. That is
why; the almost same activities should be used for
support and improvement of these tools. For exam-
ple, any country can create Science Literacy web-
site (See above). One should include systematiza-
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tion, analysis and correction of primary information,
promotion of the best practices, etc. to make this
web-site more efficient. At the same time “larger”
web-site will require larger team for its support.

We guess that adequate format for this larger
web-site can be the following: Science Litera-
cy International Laboratory with branches in
all involved countries. It looks natural for us, if
preparation and promotion of mandatory manual
“Introduction for engineering” as well as new post
graduate courses will be the next objectives of Sci-
ence Literacy International Laboratory.

USEAU started the discussions about Science
Literacy International Laboratory with our partners:
technical federations in China and in Czech Repub-
lic. Thus, the process was launched.
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M.M. KiptoxiH, kaHa. ¢i3.-maT. Hayk, B.[. MapxomeHKo, 4-p TEXH. HayK, Npodecop
HAYKOBA rPAMOTHICTb 9K IHCTPYMEHT BUDKUBAHHSA Y CBITI, WO SMIHIOETbCYH

Pe3stome. MeTorio cTarti € MeToa010ri4vHe 06rpyHTYBaHHSI HEOOX(AHOCTI A4OCaiAXeHb y c¢hepi HayKOBOI rpaMOTHOCTI,
BUK/1aAa0ThbCS igei 11oao po3BUTKY Ta npornaraHamn HaykoBOi rpaMOTHOCTI A/l 36epexeHHs nigepcTBa YkpaiHu
y UbOMy Hanpsmi B CBiTi. HagaHa ctucna iHpopmauis npo gornosigi, 3pobsieHi Ha BcecBiTHIi KOHpepeHLii 3
HaykoBoi rpamoTHocTi. KoHpepeHLis 6yna opraHizoBaHa Kutaricbkoro acouiadieto 3 Hayku 1a TexHonorivi (CAST)
cninbHo 3 KDHECKO ta BcecBiTHbOIO peaepadieto iHxeHepHux opraHidauivi y MNekiHi B8 2018 p. HagaHo aBTopcbke
BU3HaAYeHHSI TEPMIHY “HaykoBa rpaMoTHICTb”, a TakoxX oB6rpyHTyBaHHsSI HEOOX(AHOCTI Ppo3pobku HaykoBoi 6asu y
uboMy Hanpsimi. HaBeaeHo pekomeHaadii As1s koopavHawuii 3ycusib CBITOBOI CrisIbHOTY, L0 6yAyTh CrpPsIMOBaHI Ha
(pOopMyBaHHSI HAQYKOBOI rpaMOTHOCTI SIK IHCTRYMEHTa BUXUBAHHS Y CBITi, L0 3MIHIOETbCS.

Knio4yoBi cnoBa: HaykoBa rpaMOTHICTb, iHpOpMaLis, 3HaHHS, METOAO0JI0ris, napaanrMma, Hosa JranHa.

H.M. KuptoxuH, kaHg. ouna.-mart. Hayk, B.[,. MapxoMeHKo, O-p TEXH. HayK, npodeccop
HAY4YHAA TIPAMOTHOCTb KAK UHCTPYMEHT BbDKUBAHUA B MEHAIOLWLWEMCSA MUPE

Pe3siome.llenbio cTatbu IB/ISE€TCS MeTo4os10rndyeckoe o60cHoBaHMe HeobxoaMMOCTU UccenoBaHuii B cpepe
Hay4HOU rpaMOTHOCTU, N31aratoTcsl UAeu ro pas3BuTUIO 1 NponaraHae Hay4How rpaMoOTHOCTU [J151 COXPAaHEHUS Jn-
JepcTBa YkpauHbl 1o 3ToOMy HarnpasJsieHuio B Mupe. [lpyBegeHa kpatkasi uHgpopmauusl 0 A0knagax, CAenaHHbIX Ha
BcemupHor KoHpepeHuny no Hay4How rpamoTHocTU. KoHpepeHuns opraHn3doBaHa Kutarvickov accoumanmer rno
Hayke n TexHuke (CAST) coBmecTHO ¢ OHECKO n BcemupHoi penepaLrmen nHxXeHepHbIx opraHu3aumnii B [lekvHe
B 2018 r. laHO aBTOpPCKOE OrnpeaeneHne TepMmHa “HaydHasi rjpaMOTHOCTb”, a Takxxe 060CHOBaHMe HeobxoanMmo-
CTM pa3paboTky Hay4HOV 6a3sbl o0 3TOMy HanpassieHuto. [lpyBeaeHbl PeKoOMeHAaLMN 7151 KOOPAUHALUN YCUITN
MeXayHapoaHou 06LLeCTBEHHOCTH, KOTOpble ByAyT HanpasJ/ieHbl Ha POPMUPOBAHNE HAYYHOUN rPaMOTHOCTU Kak
MHCTPYMEHTA BbIXKMBAHUS B MEHSIIOLLLEMCST MUPE.

Knio4eBbie cnoBa: Hay4Has rpaMoOTHOCTb, MH(p0,0MaLlMFI, 3HaHud, Metogosiorvis, rnapagunrma, HOBBbIV YEJ/10BEK.
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