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FOREWORD

The COVID-19 pandemic has taught us many lessons ou the importance of science communication.,
Continuous public engagement is vital to ensure the development of iuformed and responsible
society. The message conveyed to people must be clear and accurate. A well curated science
information presented through effective science communication will go a long way to inform

and forge behavioural change in society. This will bridge the gap between scieutists and public.

YSN-ASM has grown and developed as a platform for prominent
young scientists from various backgrounds. For the past 10

years, these young scientists of YSN-ASM have always strived

to implement, advance, and create awareness of science in the
community. Throughout their programmes, YSN-ASM have brought
together institutions, industries, and organisations to implement
impactful programmes and varieties of engagements. These young
scientists are expected to be the changemaker to transform the
landscape of STIE for a better future of Malaysia.

As YSN-ASM will continuously educate society on STIE, it is about
time for this module to be published. | have no doubt that with the
experiences obtained from various public engagements over the
years, the contents available in this science communication module
will be a good reference for scientists, researchers, members of
the media and teachers out there.

As the nation’s Thought Leader in STI, ASM champions science
communication as an important approach to transmit scientific

ideas, methods, knowledge, and research to the community in
an accessible, understandable, or useful way.
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Research and innovation are
not meant to serve scientist but
humanity. Scientific knowledge and
discoveries should be carefully translated

into relevant applications to benefit society. Such inventions
and innovativesolutions should be communicated to the public
through effective science communication.

| wish to congratulate the team of authors from the Young
Scientists Network of ASM for their hard work in developing
this Science Communication Module. | believe this module
would serve as a great tool to enable researchers, teachers,
and media practitioners to better communicate and engage
the public. | hope this module would inspire many to learn
the art and demonstrate the heart of effective science
communication.

- Professor Emerita Datuk Dr Asma Ismail FASc

President, Academy of Sciences Malaysia
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FOREWORD

We often hear people claim “T dow’t understand what the scientists are trying to say
academic and not relevaut to our lives”, and “Why can’t scientists just give a direct auswer — Yes or No!”.
These disgruntled views reflect the science communication gap that exist between scientists aud the
relevant stakeholders such as policymakers, public, media, and industry. The inability to communicate their
science effectively also hampers the ability of researchers from different areas of expertise to collaborate
in interdisciplinary teams to solve the highly-complex grand challenges that humanity is currently facing.

Despite its importance, science communication training is not part of
the formal training of most scientists. Recognising this needs gap,the
Young Scientists Network-Academy of Sciences Malaysia (YSN-ASM]
established Science Communication and Science (@Media working
groups in 2014/2015. Through these working groups, various initiatives
such as the Science Café, Borak Sains, Meet the Scientist session (in
collaboration with Petrosains), and the most recent e-estidotmy (an
ASM programme) have been carried out. YSN-ASM also organises
effective science communication training and through its social media
platforms, provides an opportunity for our emerging scientists to
practise science communication and hence popularise science.

As such, YSN-ASM Science Communication is one of the most popular
working groups among YSN-ASM members and affiliates. It is through
this working group that a group of highly talented and motivated young
scientists got together and decided to create the first-of-its-kind
training-of-trainers module on science communication, from a
Malaysian viewpoint but with global relevance.

I would like to congratulate all the co-authors on the successful
development and publication of this outstanding module. | also want

to express my heartfelt gratitude to Dr. Khayriyyah Mohd Hanafiah (or
Dr Kye as she is fondly known), the module’s lead author, whose vision
and tremendous effort in the conceptualization, writing, evaluation,
revising, designing, and finally publishing this module cannot be
understated. In 2018 at the Cheltenham Science Festival in the UK,

Dr Kye became the first Asian woman to win the International FameLab
Competition, the largest science communication competition in the

” «
’
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world. Her success and subsequent inclusive leadership and tenacity
to promote effective science communication is epitomised by this
fantastically curated module. Congratulations, Dr Kye and team!

I would also like to express my heartfelt appreciation to Professor
Emerita Datuk Dr Asma Ismail FASc, President of the Academy of
Sciences Malaysia (ASM), and Puan Hazami Habib, CEO of ASM, for
their visionary leadership and strong support for the development

of this module. They not only provided timely advice and constructive
feedback to improve the module but they have also played such an
important and active role in promoting effective science communication
in Malaysia. Most significantly, their steadfast commitment towards
empowering the holistic development of young scientists truly fuels
our confidence and determination to pursue scientific excellence!

Last but not least, | am confident that the readers will find

this module valuable in strengthening and refining their
science communication skills. | am convinced that this science
communication training-of-trainers module will boost effective
science communication efforts in Malaysia, Southeast Asia, and
beyond. Let us all work together towards promoting science
excellence, relevance, and impact through effective science
communication! Happy reading!

- Associate Professor Dr Chai Lay Ching
YSN-ASM Chairperson



PREFACE

As scientists, “So, tell me about your research!” are the six words at a party that often churus our
stomachs. Tnvariably, we would find ourselves formulating an answer to this question as if the polite
inquirer wauted aun extended thesis abstract. It would wot be loug before both parties awkwardly

staud in the quiet wake of the death of a conversation.

But now, rather than reactively rattling off keywords more useful
for journal indexing than for casual discourse, we must take a
pause. Rather than formulate answers that were reflective of what
we wanted to hear, we must first appreciate that the value of an
answer depends on the person who is asking. This empathy, along
with various strategies for simplifying and clarifying complex ideas,
is key in effective science communication, which we cover in various
ways throughout this book.

Many of the ideas on communicating science among our group of
co-authors developed thanks to our participation in Famelab,
organised nationally by the British Council and the Malaysian Industry-
Government Group for High Technology (MIGHT). Moreover, we can

be proud that Malaysia’s participation in the international edition of
FameLab held at Cheltenham Festivals produced not one, but two
champions, Prof Abhi Veerakumasivam and Dr Khayriyyah Mohd
Hanafiah, who have driven this training-of-trainers agenda. As a group,
we realized that not only is science communication a necessary skill,
but it is too frequently absent from general scientific training. And,
while daunting at first, it can be extremely rewarding when done well.

In this endeavour, we have found many friends who share the

same passion. Our team of authors come from various scientific,
communication, academic and educational backgrounds and together
we have volunteered our time and expertise to bring to life a shared
vision for capacity building in science communication. While the
pandemic certainly took a toll on this project as it did on all aspects
of modern human life, COVID-19 further emphasized the immense
need for experts to be able to communicate as effectively as possible
to as many people as possible. In trying to address this need, we have

0o0® M

tried to balance theory and practice
throughout the different aspects of science
communication training described in this book.

Our intention is to provide strategies rather than rigid rules, thereby
providing sufficient space for creative ownership of this thing called
‘science communication’. We hope that this module contributes
towards strong culture of empathetic communication and knowledge
sharing across Malaysia’s diverse and dynamic society.

The development of this module began as a flagship initiative of the
Young Scientists Network-Academy of Sciences Malaysia entrusted to
our care in early 2019. Over the past 3 years, this project has evolved
and expanded into a collaborative effort of co-authors cum co-trainers,
other groups who shared interest and saw the potential of this effort,
and the dedicated and talented team of officers at the Academy of
Sciences Malaysia. We would like to thank the Academy of Sciences
Malaysia, the Young Scientists Network-Academy of Sciences Malaysia,
British Council Malaysia, MIGHT and everyone who has helped us
discover our passion in science communication and supported our
quest to produce this module.

After three years of constructing, deconstructing and reconstructing
different aspects of the module, we are honoured and humbled to
share the product of our hearts and hours, and the successful creation
of this first Malaysian Science Communication Module. We hope you
love and enjoy this module as much as we have loved and enjoyed
bringing her to life.

- Dr Khayriyyah (Kye) Mohd Hawnafinh

Lead Author & Editor
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I THINK I KNOW WHAT COMMUNICATION IS.
BUT WHAT IS 'SCIENCE’ COMMUNICATION?

By Khayriyyah Mohd Hanafiakh, Danial Rahman, Abhimanyu Veerakumarasivam, and Wan Abdul Matiin




Science communication is broadly defined as
“the practice of iuforming, educating, sharing
wonderment, and raising awareness of science-related topics,
covering science outreach (typically conducted by professional
scieutists to non-expert audiences) and science “in-reach”
(expert to expert communication from similar or

different scientific backgrounds)”.

GREAT DEFINITION!

But what does this mean in practical terms?
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Let us think about the current coronavirus pandemic situation that has arrested public
attention thanks to its impact on modern life as we know it. Early in 2020 when the term
‘Wuhan virus’ was floating around like it came from the plot of a Michael Crichton novel,
there was very little public interest or concern about infectious diseases. Sure, some
Malaysians may have remembered the HIN1 flu outbreak of 2009, but flu (which o
still constantly gets confused with colds) have come and gone, and there was no

real news here until Malaysia effectively entered its first wave of COVID-19 (as the

World Health Organization later coined the disease) on the 18% of March 2020, thanks

to a spike in numbers of people who were infected, and the movement control order

that was put in place. This shake-up in life now also stirred curiosity and hunger for
information at an unprecedented level. This was where we saw the value, and conversely,
the pitfalls, in this act of ‘science communication’.

Suddenly anyone with a science or medical degree became a focal point for every aunt,
neighbour, and friend who would have a burning question related to COVID-19 specifically
and the pandemic generally. Infographics, videos, manuals and booklets from various
sources, and link after link to news articles, blogs or journal articles came in through
various channels of social media. Now, although the information came in various forms,
and travelled widely, such information was not equally accessible to all. Take for instance,
the following examples outlining the ability of different types of masks to protect against
catching and spreading the COVID-19 virus.

=
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Simple Respiratory Protection-Evaluation
of The Filtration Performance of Cloth
Masks and Common Fabric Materials
Against 20-1000 nm Size Particles

Samy Rengasamy B4, Benjamin Eimer, Ronald E. Shaffer

The Annals of Occupational Hygiene, Volume 54, Issue 7, October 2010
Pages 789-798, https://doi.org/10.1093/annhyg/meq044
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Abstract

A shortage of disposable filtering facepiece respirators can be
expected during a pandemic respiratory infection such as
influenza A. Some individuals may want to use common fabric
materials for respiratory protection because of shortage or
affordability reasons. To address the filtration performance of
common fabric materials against nano-size particles including

Source

Rengasamy et al., 2010
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This is the crux of science communication in application. While the
snapshots are talking about mask materials and how effective they are
at reducing the spread of COVID-19, they are clearly written with a
specific audience in mind. The journal article, whose title may already
be nonsensical to many people, is written by researchers thinking that
the people who will read the article are other researchers who have a
similar level of background knowledge that they have. The infographic
from the news article recognises a readership with diverse levels

of education and presents content that can be understood by an
‘average educated adult’. But both news and journal articles are still
communicating at an ‘educated’ level, i.e. they assume the reader to
at least meet a certain educational baseline. In contrast, social media
posts are often written for social media followers, and with the
penetration and affordability of the internet across societies, these
have become an even more diverse group. So rather than thinking
about or aiming to be understood by a certain group with a certain
level of education or knowledge, good social media posters target
demographics and preferences of the audience— i.e. what they

think the audience like or are like not what they think the audience
knows.

o
o ]
/

. ‘
/ -

o / '

S / . :
. j / C

AN\



In short,

science communication is communicating science—supplemented
with an explicit understanding of who the communication is for. In
this case, science communication in-reach is what most subject
matter experts are familiar with and trained to do: to present papers
at conferences, to submit manuscripts to peer-reviewed journals, to
write pages and pages of thesis, write up experimental methods and
results in reports - all for the purpose of sharing and evaluating
information to spur further research and scientific progress in their
field of expertise. Unfortunately for many subject matter experts, when
it comes to their subject matter of expertise, this is the only type of
communication they think exists and are able to deliver.

But it bears to say, we do wot present detailed,
However, as COVID-19 has shown, while communicating science T .
) o : complex, objective facts and evidence alone to
among subject matter experts is important, successful science owtifi

communication outreach to the public and non-subject matters generate supporffor scientific research, or to
experts (which for simplicity, is now what we mean when we say inform decision making, includmg PD'lflCﬂ and
science communication) is what may make or break the pandemic. ethical thinking, or to elicit mass chaunge in

Communicating the importance of mask-wearing, how to wear it communities —we tell a simyle sfory. That is
properly, what kind of material to use, and embedding it into social
norms is not achieved by scientists sharing journal articles. Rather,
it is through continuous public engagement, simplifying and
humanizing messages, and enabling as well as empowering these
behaviours—which all fall in the realm of science communication,
to be co-created, deployed, and consumed by stewards and various
stakeholders.

how we reach out through scieuce communication.

Both (science in-reach and science communication) are important
forms of communication because they serve two distinct and equally
important purposes. The former serves to spur scientific research
and development, bringing to mind the proverbial image of scientists
standing on shoulders of other scientists, while the latter allows for
translation of research into societal impact by allowing everyone to
reap the advancement of knowledge and innovation.
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But communicating scieuce among peers is already a lot of work.
Why should scieutists communicate their science beyond their own research community?

We already discussed earlier how important science communication

is when dealing with an emergency situation that requires all of society
to play its role, as seen throughout the unfolding COVID-19 pandemic.
But even beyond emergency situations, there are many reasons to
communicate science to audiences other than like-minded scientists
and researchers.

Think of great scientists like Nobel Laureate Richard Feynman, Neil
de Grasse Tyson, Michio Kaku, and Jane Goodall and how much they
impact public opinion. They do not do this by being amazing scientists
alone; rather, these scientists generate impact socially by forging a
strong sense of connection between their audiences and the subject
areas they represent.

We see the impact of science communication already with the rise of
the celebrity scientist and the growing success of science festivals—
there is a public desire to consume science if it were presented to
them more palatably. But beyond consumption, effective science
communication can spark inspiration, capture the imagination, and
ensure a new generation of science lovers, enthusiasts, practitioners,
and at the very least, science believers. Indeed, the future of science
relies on how relevant it remains in the eyes of society at large.

This brings to an urgent importance of communicating science. Science
is only as useful as it can be communicated, and now more than ever,
ensuring that science reaches a wider audience has many practical
implications. Scientists have the knowledge and credibility to counter
misinformation and misconceptions (for e.g. “fake news”), which
clutter public debate. It is critical for scientists to inform the public
about important issues, complex problems, and new discoveries. And

in light of growing discontentment with science and modern medicine
and so-called return to ‘all natural’ lifestyles, scientists need to
continue reminding the public about the importance of advancements

often taken for granted, such as lifesaving modern medicine, vaccines,
and other public health measures. Indeed, we have reached an age
where some people have forgotten and rejected basic scientific
knowledge such as the fact that planet Earth is a sphere. Moreover,
the growing number of ‘pseudo-scientist’ peddling science falsehoods
and using platforms like WhatsApp, Telegram and Signal and is
thereafter forwarded amongst family members and communities is
truly a concern.

How an individual in the public sphere thinks can influence how

their peers vote in future elections. What is discussed in town hall
meetings or community groups, what causes they choose to support
and where they volunteer are all interrelated. Thus, scientists who
are able to wield science communication can also influence public
and government decisions related to regulation, science policy and
funding, which can in turn have an important impact on scientific
progress. Similarly, even amongst scientists, there are various types
of science and various fields of expertise. The ability and motivation to
communicate with a public audience also means scientists will be able
to improve their in-reach with the larger scientific community, and
work across disciplines to solve different problems that exceedingly
cannot be solved through specific narrow fields of expertise. It is a
vicious communication cycle and feedback loop in which the entire
fate of humanity could rest on scientists successfully communicating
with others and collaborating to help solve the problems that are
facing mankind today.
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@ There are lots of books own science communication.

Why did we write this oue?

If you picked up this book out of curiosity, then that is one reason
why it was written in the first place! Perhaps you have heard about
science communication but never really knew what this amorphous
thing meant.

Perhaps you have always been interested in ‘doing’ science
communication, and you never knew where to start. Perhaps you
have already been using science communication in your work or
daily life, but you want to get ideas on how to improve or teach
others what you seem to be able to do intuitively. Perhaps you have
read many other brilliant books on science communication, but you
realized a lot of the examples and context are not relevant to
Malaysians and the Malaysian context.

There are many reasons why we decided to develop the Malaysian
Science Communication module, but it was mainly motivated by
realizing that there was a niche, need and potential impact of having
a learning and training resource for science communication as a way
to bridge the communication gap between subject matter experts and
various types of audiences in Malaysia.

In trying to design a training module on science communication that
is relevant, we spoke to various purveyors and champions of science
communication in Malaysia. This included iterative processes to
engage informally and formally communication experts from
industry, experts in public outreach and science education (including
science museum curators), undergraduate science students, school
teachers, as well as science influencers and social media content
creators, just to name a few! Many people we consulted generously
spent time with us in workshops (live and virtual), providing feedback
and brainstorming ideas on how we could approach and write this
book.
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what we think we know,
and what we search for...

It’s just sticking
stickers guys...



G What this book is, aud what it is wot?

We wrote this book as a way to document our understanding and
experience in applying science communication strategies and
training others in using them. We believe that the world would be a
better place if everyone could communicate better with each other,
especially when we are talking about something as important as the
survival of humankind (and this planet)! But most subject matter
experts we met and trained all said the same thing: they never
learned how to communicate science (besides for conferences and
writing for academic journals) and wished they were trained and
equipped with effective science communication skills sooner.

While we cannot change the past, we control our future. We realized
we could improve this current situation by providing training to more
and more people of different levels of interest and involvement in
science, but there are only so many people who are able to train
others. This is why this module was designed not only as a training
module, but a training-of-trainers module. Because with more
people trained to become proficient, confident, and experienced in
science communication, there will be more people who can train
others to become proficient, confident, and experienced in science
communication!

The module is divided into basic chapters on understanding the
audience and ensuring robust content followed by three main modes
of communication that we expect a typical subject matter expert may
be likely to use: oral communication (presentations, interviews,
outreach], writing, and social media. Each chapter is written in an
easy-reading style to give the reader an overview of theoretical
perspectives regarding the topic followed by a list of training
exercises.

The module can be used as a learning companion for people who
are interested in science communication and would like to use it
for self-improvement. Through the rich training exercises and
case studies provided, the module can also be used as a teaching
and training reference for people who are teaching courses in
science communication or conducting training workshops.

Q SALT

In saying that...
this book is not <§0 ‘/
2> 20 MIN

a recipe book.
We are not prescribing one specific way of domg
something to achieve a specific result. We prowde
a suite of ingredients and tools that you may try,
but you may find a certain mixture gives you one
result in some settings and not in others, with
some content and not others, and with some
audiences and not others.

This book is

not a map.
We are not showing you a specific path to reach a
specific destination. We provide a canvas and some
colours that you may start planning and charting a
course that you think is the best way to get to where
you want to be.

Use the book wisely and we believe it cau take you to greater
heights in your quest for self-improvement aud endeavours
in Science communication.
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@ Who is this book for?

This book is for anyone who wants to learn about and use science
communication to better themselves and others around them.
Because this book is written by a diverse group of authors who
have experience in using different types of science communication
as well as teaching science communication in its various forms and
flavours in Malaysia, this module can be used by:

« researchers or scientists (primarily)
who want to pitch ideas and reach funders/donors/ commercial
partners, or to increase awareness, or stimulate public interest in
their subject of expertise

* budding science journalists and writers
of popular science content

« science teachers/ lecturers, communicators, facilitators,
volunteers who want to equip themselves in strategies
to stimulate interest in science

« traiuners who want to teach/train others in strategies for
science communication

@ How can you use this book?

As a teaching &
training refereuce
and building your
capacity as a
trainer.

As a learning
ComMpanion or easy
non-fiction reading
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1. As a learning companion or easy uon-fiction reading. Bring it around
on your device or in hardcopy, read a few pages when you have the
time and get a new idea or perspective. Use it to stoke your science
communication interest further!

2, As a tool for self-improvement. Use the training exercises on yourself.
What insights did you achieve while playing the role as a trainee?
Try out some of the strategies in your next endeavour to engage a
public audience and note what worked and what did not.

3. As a teaching and training reference and building your capacity as a traiuer.
Use the training exercises and resources in your course or workshops.
Each chapter has a theory section with specific exercises suggested

to provide opportunity for the reader/trainer-trainees to apply specific
theories or strategies. The exercises are designed with expected
duration, ideal number and ratio of participants, level of difficulty and
other details for you to plan a lecture or tutorial session or workshop.
Exercises can be arranged according to specific chapters, or they can
be plucked out and combined with exercises from other chapters. Take
note of your experience in delivering the training. Did the trainees
respond in the way you expected or prompted by the module? How
would you modify the structure or delivery of training exercises? Keep
track of the results of the training. Can you see a shift or improvement
in the people you trained?

In short, use this book to start or pivot your journey in science
communication, a journey that we believe can be truly rewarding
for those who sincerely want to use their powers for the greater
good. Practice makes progress. Use this book to be your friend for
solid theoretical grounding and dynamic practical training for
yourself and for training others!

Ready to embark on your science communication journey? Let’s 90.









The wmost basic form of communication involves
a sender, a message, and an intended receiver.

This chapter covers audience profiling, a key part of
preparation for a communication activity that focuses on
the intended receiver of a message (s). Through this chapter,
ideas behind how people think and process information,
strategies to understand types and iuclinations of different
audiences, and ways to incorporate this understanding into
communication materials will be explored.
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You dow’t lead with the facts in order to couvince.
You lead with the values—so as to give the facts a fighting chance.

4

Chris Mooney
The Science of Why We Deny Science
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Heuristics and emotions:
How do people think and make decisions 7

As human beings, we often must make swift decisions based on the
limited information and time we have at hand. Heuristics in essence
are default thought processes or ‘mental shortcuts’ that govern our
decision-making, which to a large extent relies on existing frameworks
of thought. This also means that heuristics are also susceptible

to biases, which may eventually lead to incorrect conclusions and
consequently erroneous decisions. These existing frameworks

of thought are often developed over many years spanning different
formative phases of a person’s life. Thus, it is unsurprising that
several studies in psychology and science communication suggest
that often, the heuristic-driven decisions made based on existing
knowledge tends to disregard new information even if it is well-
evidenced, and especially if it is at odds with what the listener
accepts to be basic truths.

In addition to being equipped with rational thought, decision-making is
also guided by emotions. In modern scientific methodologies, objective
assessment is a positive and at times necessary quality. But in human
society, the value of logical thinking devoid of emotion is challenged by
neuroscientists such as Antonio Damasio. He argues that emotion is
integral to the process of reasoning, based on studies on individuals
who lose their ability to make rational decisions along with their ability
to process emotion normally because of neurological damage in
specific regions of the brain. The individuals were observed to still
possess the ability to tackle the logic of a problem. However, decisions
they made were irrational, and often disadvantageous to the individual
and to others. He further compares this to the actions of sociopaths
with self- and socially-destructive behaviours that are intelligent and
logical but do not have normal emotional processing, concluding that
emotions are necessary to guide reasoning.

This then leads to the strategies in persuasion and the use of logos
(logic), pathos (emotions] and ethos (trust] to influence how people
think and receive the messages that we intend to deliver. These include

1 pre-conditioning the audience to mentally accept
a proposition before it is said

2 | shoring identity with the audience to increase influence,

3 divecting their focus and atteution to a particular aspect
to raise its importance

4 maintaining audience atfention by making the message
relate directly to them, and

3 building sense of trust by associating ourselves and/or our
message with elements or persons for which the audience
already has an established sense of trust.
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Thinking about how people think:
The influence of culture, beliefs, and identities

Earlier we established that emotions, instead of being contrary to, is
in fact an important part of reasoning. Additionally, psychologists such
as Haidt further suggest that when it comes to moral judgments, there
is less reasoning than there is motivated reasoning. This implies that a
person’s final action or decision often follows how they feel

about a piece of information regardless of how objective or seemingly
unbiased this information is presented. This idea of motivated
reasoning highlights an important aspect of audiences, in that any
information presented must be provided in the context of specific
values to reach the audience.

But what motivates different ways of reasoning and influences
decision-making? While these factors are difficult to definitively
pin-down, research has suggested that culture, religious and
political beliefs appear to triumph over science literacy. In a study
on climate change denial, Kahan found that study participants’
beliefs on whether climate change was human-caused were deeply
divided along political ideologies and the most climate-science
literate participants were even more politically polarised. Like
other discussions of science that are heavily entrenched with social
implications, such as genetically modified foods, stem cell research,
and vaccination among others, positions on climate change have
become proxies for allegiances in politico-cultural conflicts that are
beyond and at times entirely removed from science.

Another key example of this includes the growing numbers of people
who are against vaccination, often citing that vaccines are unsafe,
cause autism, or that they are part of conspiratorial plots of big
pharma or certain powers to enslave people. Such claims persist
despite the wealth of evidence to reassure people that vaccines are
safe, that they do not cause autism (and the one fraudulent study that
first brought rise to these claims has been disproved and retracted),
and absence of evidence for other wild claims. Such claims again
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underscore the strength of pre-existing worldviews, shaped by various
beliefs, cultures and identities, for which facts and figures alone cannot
influence or alter.

Current norms or political climate, age and/or life stage, as well as
geographics are also factors that influence how different people
process information they receive. Several linguistic nuances can shape
the interpretation of the same scientific information translated into
different languages, as do current events of a particular geographical
area may momentarily influence opinion on a timeless topic. Similarly,
the angle of interest for the same scientific information would vary
depending on daily life concerns of the individual— whether they are
teenagers grappling with issues of adolescence, family life and school;
middle aged adults grappling with career and earning enough to

to sustain their families; or elderly people concerned with fulfilling

life and maintaining health. These are only some of the factors that

we need to contend with when trying to advocate for scientific evidence.



The lauguage bias:

How do humans process uucertainty of scientific facts 7

An added challenge in using science to influence decisions is the
fact that scientific facts are often flanked by uncertainties, modified
by circumstances, and often limited by exceptions to the general
rule. Compare, for example, the statement: "My sister had a severe
allergic reaction to vaccines as a child” with the statement “Vaccines
may cause adverse reactions in very rare cases”. Recent research
in neuroscience has shed some light on how speaking in language
that distinguishes reality from possibility impacts our brains. The
study shows that the brain responds differently to words that talk
about ‘here and now’ (i.e.,"factual’) compared to words that talk
about things that ‘'may happen’ (i.e.,"modal”). “Factual” sentences
increased more measured brain activity, which occurs in the

right temporo-parietal areas when such sentences update the
representation of someone else’s beliefs, and in the frontal medial
areas for one’s own beliefs. There are two points to consider here.
Firstly, while the earlier statement on vaccine safety is an anecdote
of one person, and the latter statement is driven by more data, many
people may find the personal anecdote more compelling because
the language used conveys more certainty. Secondly, the way our
brain processes new information is already biased towards what
we currently believe. Taken together, these differences in how our
brains process “factual” versus “modal” statements may explain
how messages using personal anecdotes and decisive language
are more likely to re-enforce tacitly held ideas and preconceptions
compared to data-based assertions, which will always be limited
by uncertainties.

Fi6. Z: PREDICTED CURVE

SCIENCE TiP: IF YOUR MODEL 15

BAD ENOUGH, THE CONFIDENCE

INTERVALS WILL FALL OUTSIDE
THE. PRINTABLE AREA.
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CONTENT - —
MATTERS
By Murui Wan Mohd Nor and Danial Abdul Rahman




Everybody communicates for a reasoun. Educators communicate to spread
kwowledge; politicians communicate to gaiun support, lawyers communicate
to uphold justice, and religious leaders communicate to affirm beliefs.

In the context of scieutists and science communication, they communicate
in order to inform society of new discoveries (like new planets or galaxies),
advances in medical sciences (vaccines aund wnew life-saving surgeries),
convey warnings (like climate change) and wmore.

From educators to scientists, the common theme is that all of thewm require
content when communicating. Content is sometimes referred
to as “matter” or “evidence”. It encompasses both “hard conteut” (facts,
data or statistics) or “soft content” (stories, analogies and more).
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Earth is flat... Isn't it?

Since we were young, we have been taught that planet Earth is not flat, but rather, circular (or ‘oblate spheroid’). This knowledge is rooted not
just in science, but also history and religion. As technology advances, this fact becomes more and more certain (check out Google Earth and
photos taken by astronauts from outer space).

Nevertheless, for some reasons— there are groups that doubt this, labelling themselves as ‘flat earthers’. Now, while we may enjoy a conspiracy
theory from time to time, it can have detrimental effects, especially when it rejects scientific evidence and research. For example, diseases such
as polio are making a return and measles are on the rise due to anti-vaccine propagators; our habitat is becoming less inhabitable due to
climate change denial; and our health is being jeopardized due to the sale of vital supplements promising fake benefits.

Things get even more dangerous when misinformation is shared by certain people - especially in places like family WhatsApp groups. Even
worse is when content appears to be shared by legitimate organisations, which are actually not. Disinformation can be distinguished with
misinformation, because the former refers to information that is false and deliberately created to harm a person, social group, organisation

or country. While there is a tendency to blame “less educated” or “young people” for spreading disinformation, studies show that professionals
and educated people are just as vulnerable. Indeed, people most likely to share disinformation were those who believed the content to be true,
or who had pre-existing attitudes consistent with the content of the disinformation. Given that we live in an age of information freedom and
social media, the so-called ‘infodemics’ have become a serious cause for concern and more concerted action, especially in recent times due

to public interest and concern over the Covid-19 pandemic in 2020.
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DELIVERING SCIENCE
BY WRITING

by Mohd Bakri Bakar and Rosdiadee Novdin




According to Dale’s cone of learuning, reading is the least efficient process
and accounts for just 10% of retention rates. We can imagine how
challenging this will be, particularly for science-based content that
tends to be complex aud specialized. Thus, how can we address this issue?
In what way will scieuce articles draw and sustain a reader’s interest?
This module provides some answers to these questions by outlining
the general basis of writing popular science articles.

In planning, implementing and euhancing the quality of science
articles, we offer structured aud guided tools that cover stepuise
writing strategies. This module targets scieutists who wish to
communicate their scieutific findings for consumption and general
reading by the public and policymakers. Nevertheless, this writiug
module can also be extended to others not directly involved in
science as a career but with experience writing science-related
content, such as journalists, reporters and corporate communication
officers that are involved in science aud techwology reporting.



All science communication endeavours begin with a specific goal or aim. The common aims of writing popular science articles are to educate,
share, influence, persuade, enculturate, explain scientific issues and provide solutions. One of these reasons may at least have inspired us to
write for people outside of the typical academic audience. However, motivation alone is not sufficient; attempts to write popular science articles
should be connected to our interest, knowledge and experiences.

But what is a popular science article and in what ways are such articles different from an article published in an academic journal? In short,
popular science articles aim to excite the intelligence of the public by using simple, yet effective words to create an interest or awareness
on certain science topics. On the other hand, academic articles aim to challenge the intelligence of a specific research community by using
very technical jargon with lengthy discussions and complex visuals (such as graphs and tables) to report a progress or breakthrough in a
specific scientific discipline. The following are several key features that differentiate between popular and academic writing (Table 1).
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TABLE 1: KEY DIFFERENCES BETWEEN ACADEMIC WRITING AND POPULAR WRITING

ACADEMIC WRITING

POPULAR WRITING

Main target reader is the research community
Main purpose to report breakthroughs in the scientific field, such as

siguificant findings, extension in the body of knowledge or theory and
latest development/innovation in various applications

Very lengthy with aud extensive use of scientific jargon
(varies; but on average between 10,000 to 50,000 words)

Supported by detailed aud at times complicated charts,
graphs aund tables

With long list of references to establish accuracy and
reliability of information

Peer review by experts iu scieutific fields

Main target reader is the general public

Main purpose to educate, create awareuess and sharing of
information, knowledge and even research experience to the public

Very short with words for casual read
(between 500-1,000 wovrds)

Supported by easy-to-digest, simple and interesting visuals,
such as photos aund videos

Minimal references if necessary

Review by the editor, who is not a subject matter expert.
Validation with experts if wecessary

In order to write a popular science article, the know-how of basic writing techniques is vital. Thus, this module provides a structured tool to
establish the basics of writing, while including tips and strategies to boost the quality and interest of popular science articles. The techniques
are generally applicable to various types of publications such as features, personal opinions, news, background or profiles and interviews.

Published articles can be a crowd-puller by practising the outlined stepwise strategies. The stepwise strategies also highlight features in
constructing an attractive and interesting article. Towards the end, an effective written piece can become integral in promoting science

education and science enculturation, especially to the masses.

Writing Stepwise

This section outlines practical writing modules starting from finding an idea and structuring the contents to making the closing statement.
The stepwise strategies also highlight features in constructing an attractive and interesting article.
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ORAI. COMMUNICA’I’ION

yah Mohd Hanafiah and Wan Abdul M




There are a variety of mediums to transmit information and deliver
messages to an audience. This chapter covers the basics of oral
communication, discussing its strengths and limitations, best practices
and nuances of different forms of oral communication. This chapter
further provides several modifiable training exercises that caun be used
to increase trainee proficiency and achieve learning outcomes
outlined below.



What is it?

Oral communication is the process of
expressing information or ideas through
spoken words. When discussing delivery

of science communication, we distinguish
techniques that involve oral communication
into three main types: unilateral or one-
way communication, bilateral or multilateral
communication, and outreach and public
engagement activities.

unilateral / one-way
communication
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bilateral / multilateral
communication

outreach & public
engagement activities



Strengths and challenges

“T think that preaching should grow out of the
experiences of the people. Therefore, I, as a wiunister,
must know the problems of the people that I am
pastoring. Too often do educated ministers [eave the
people lost in the fog of theological abstraction, rather
thau presenting that theology in the light of the people’s
experiences. It is my couviction that the minister must
somehow take profound theological aud philosophical
views and place thewm in a concrete framework.

I must forever make the complex the simple.”

Martin Luther King Jr.

Reflecting on speeches such as the Reverend Dr Martin Luther

King (MLK] Jr.’s “| have a dream”, few can deny the power and
impact of a well delivered, aptly contextualized, and timely
speech in rousing nations into meaningful action. But long
before he delivered that historic speech in Washington DC,
Rev. MLK Jr. had already identified key elements in effective
communication for the masses: providing context and
simplifying language. These elements are as relevant for
preaching justice and religion as they are in communicating
evidence-informed practices in science.

Who can forget the first time they (often as a child) truly
connected with a new concept or idea thanks to an inspiring
parent, teacher or volunteer?

Positive engagement is marked by the learner’s success in
learning, understanding, and internalizing new knowledge,
made memorable by strong feelings of triumph. Such an
experience may spark new interests and love in science,
pushing individuals into new paths, unleashing new worlds
of possibilities and purposes they never considered before.

Far too often scientists and researchers discuss their specific
scientific topics neglecting the experiences of the non-expert
audience (who may have expertise in other areas instead),
rendering the message lost in a fog of scientific abstraction.
Worse still, the use of technical terms without sufficient
explanation of complicated concepts in simple language
widens the distance between the speaker and the audience.

Hence, the essence of what we consistently refer to as science

communication in this module is basically an empathetic

audience-centred communication spoken as simply as possible .
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However, a key limitation to oral communication (particularly
live presentations] is the fact that their effectiveness relies
significantly on the ability and performance of the speaker

at the time of presentation. While ability to perform can be
improved with preparation and practice, performances can
also be influenced by several factors beyond anyone’s control,
such as technical difficulties, issues with sound (low speaker
volume, high background noise), and physical discomfort at
the venue. Any interruption or elements that may compromise
clarity of the message may likewise breed misunderstandings
that may be difficult to rectify later on.

Furthermore, oral communication requires active attention
and receptivity on the part of the receivers/audience, which
may be influenced by the factors mentioned above and other

individual sources of distraction. Arguably, the biggest challenge

in oral communication, especially in one-way communication,
is to maintain engagement with the audience in a given span of
time. We will address strategies to overcome these challenges
specifically in the following modules.

Main forms of oral communication

A good speaker may be able to deliver their speech “naturally”,
but it is rare that even the best speaker can by nature alone
speak effectively.

Today, with ever growing forms of video platforms particularly
on social media, public speaking is no longer limited to live
presentations. Many presentations can now be rehearsed,
recorded, edited and vetted prior to release to the audience.
Further to the list are speeches that are more “impromptu”,
given in response to specific prompts or questions during
interviews or moderated panel discussions. Finally, there

are more intimate “presentations” done in small group or
one-to-one conversations, such as at outreach or social
engagement events.
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While these platforms share common strategies of effective
communication, they each afford some key differences

in the interaction between presenter and audience that
require nuanced evaluation. For each different form of oral
communication, it is critical to begin first by thinking about
the target audience and purpose, which will aid in design
and delivery of the communication. (Refer to Chapter 1:
Audience Profiling)

For the purpose of this chapter, the different main forms
of oral communication will be presented separately.
Undoubtedly, there may be many more iterations of oral
communication (such as animation videos, podcasts etc.)
that are not covered in this chapter.

However, in the following modules, we will cover the basic
ideas, issue-related case studies and/or context, and
corresponding exercises for:

Unilateral communication:
Live and recorded preseutations

Bilateral/Multilateral communication:
Interviews, Panel Discussions

Outreach/Engagement:
Often involving a teawm of communicators
working together with smaller groups of audiences

These forms of communication are the typical types of oral
communication that a majority of researchers and science
communicators may engage in their efforts to reach a public
audience.
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The maiu purpose of science communication is to simplify complex concepts
to everyday terms; with the inteution of helping researchers to
demonstrate the findings of their work to a wide range of stakeholders
including the public and the press. The common ways of communicating
scieuce are through oval, written and visual mediums. The medium or
platform that is used to communicate science also differ based on the
purpose and targeted audiences. In the current boom of the digital
evolution, social media has become a powerful platform for sharing ideas,
thoughts, and information- iucluding those that are scieuce-related.



Social media refers to two-way interactive websites or application platforms that host virtual networks and communities. Social media platforms
provide a space for conversation between people from diverse backgrounds. There are many social media platforms available, however, the
most popular platforms in Malaysia are Facebook, YouTube, Instagram, LinkedIn, Twitter, Tik Tok, WhatsApp and Telegram. Social media is
designed to allow users to communicate or deliver content spontaneously via a computer, tablet or smartphone, from anywhere in the world.
Scientists typically prefer to use professional platforms such as ResearchGate, LinkedIn or Mendeley, which are considered (-by some] to be
more professional scientific social networks . However, the point to note here is that scientific platforms such as these only target the scientific
community making the communication of science within these platforms somewhat “gated”.

Since science affects everyone, the goal of science communication is to make science accessible to all, including non-experts who may be

more adversely influenced by miscommunicated news, misinformation and/or pseudoscience. This requires more scientists to communicate
science on social media as it falls under the scientists’ duty to educate and disseminate knowledge with their community, particularly to combat
misinformation. “Sharing” is the essence of the social media platforms. They bring down barriers for the dissemination of scientific information
across various stakeholders, so it becomes available to more people. Additionally, scientists also can inspire and ignite fascination by sharing
their personalities and providing direct access to science through social media platforms.

As scientists, many of us are used to writing for a particular audience and would use words and terminologies that are common in our field.
When we want our message to reach a wider audience and pique the interest of the public, we must be prepared to change our approach to
translate jargon to meaningful ideas relatable to the people we want to reach. Thus, we believe the targeted training exercise in this module
will help scientists to communicate their research and assess the results of their communication to the public effectively.



While there are many references available on the use of social media for different purposes, this chapter is an introduction on how to use social
media for science communication. Specifically, the modules address strategies for communicating science to a public non-expert audience using
popular social media online platforms such aslnstagram, Twitter and Facebook. Some tips such as the “do’s and don’ts” in creating content and

adapting with audience responses to postings are also included.

R\

Finding the right platform which suits you begins with knowing your
objectives, identifying your target audience, and understanding your
content format/style. Social media platforms are not created all the
same. Each platform has its own strengths and limitations. The key
here is to find a platform that fits your needs at maintaining an online
presence. In choosing a social media platform that works best for
you, ask yourself these questions:

Module 6.1
Understaunding social media platforms

* Why are you communicating science via social media?

* Who are your target audiences?

* What will be the language of your posts?

* What type of content would you want to create?

* What kind of activities do you waut to be engaged in?

* How much time are you willing to iuvest (in a day/o week)?

It is important to write well on your social media platform, as this
could make or break the success of your page. You would need to pack
as punchy a content within the respective word count limits for certain
platforms without diluting its value. Aim to write to build a connection
and establish relationships over time as social media users typically
share posts of other people, they feel connected to or from groups
they are a part of. Social media users also tend to share posts that

are more likely to start a conversation or trigger a response/reaction.

6.1.1 Optimising post content with visuals

The use of relevant images such as infographics should be fully
utilised to allow someone the ability to visualise the message being
relayed. This can assist someone to understand and internalise the
message in a more effective way. In your infographics, try to adhere
to these guidelines:

e A catchy (but not misleading) headline

e Attractive visuals, such as contrasting colours and interesting
use of fonts

e Explain the three W’'s (What, Why, Who). What is the issue about?
why does it matter? Why is it important to know? Who are the
affected persons?

e Design it for sharing. One the most important reason for using
infographics is to make an issue easier to understand, as well
as allow it to be shared widely.

e Put thought into the design of the infographics so that it is not
too wordy, explain in point forms where possible.

e Include the relevant #hashtags to allow the public to view and
access the related trends online.

e |t is important to put the logo of your organisation and reference
to relevant websites/social media pages so people will know this
is a credible infographic poster made by professionals in the field.
However, bear in mind that appropriate logo usage will be subject
to approval from your organisation. When in doubt, ask someone
from your corporate communication department.
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Very exteusive and thorough! I think it’s done an excellent job of conveying

very practical advice underpinued by sound theory.
Lisa Bailey, President of Australian Science Communicators

A useful guide for academics and other trainees in this area.
Saqib Sheikh, Founder of Urban Hijau

I see this module as the game-chaunger on communicating science in Malaysia and the ASEAN region.
Tan Su Lin, Founder of Science Media Centre Malaysia

The Science Communication in Practice: A Malaysian Perspective with Global Relevance
believes that if everyone could communicate better with each other, the world would be a better place.
Designed to be a learning companion, this module features easy to read chapters, rich exercises
and relevant case studies to equip readers with effective science communication skills.

The authors were motivated to bridge the communication gap between subject matter experts and
the various types of audience in Malaysia. This is the first training-of-trainers module on science
communication with examples and context related to the Malaysian scenario.
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