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Welcome Remarks

Dr. Maria Celeste H. Cadiz
Dean
College of Development Communication

 

Dr. Edwino Fernando, Dr. Joe Guerrero, Dr. Juan F. Jamias, Dr.
Higino Ables, fellow sci com practitioners, sci com students, guests, CDC
colleagues, ladies and gentlemen, friends –

Good morning and welcome to the Second Roundtable Discussion
on Science Communication.  Today marks another important event in the
history of science communication as a domain of development communi-
cation at UPLB.  Allow me to dwell a bit on its history at CDC.

We can credit the beginnings of science communication as a
major field in development communication at UPLB to Dr. Juan F.
Jamias, who, upon returning from a postdoctoral visit to the University of
Sydney in 1983, articulated this new domain, which he then called “scien-
tific communication”.

In 1984, the then Department of Development Communication,
with Dr. Felix Librero at its helm as acting chair, undertook a workshop
to flesh out the issues regarding scientific communication (Librero, 1999).
It was in this workshop that DEVC 263, Communication of Scientific and
Technical Information, was developed for our MS and PhD students.
However, the social science committee of the Graduate School revised the
name “scientific communication” and found “science communication”
more apt.

On December 12, 1992, the University Council of UPLB ap-
proved the establishment of a fourth major/specialization in the
University’s academic programs in development communication, marking
the birth of the sci com major.  We had three courses in this domain then –
the core course DEVC 50, Introduction to Science Communication;
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DEVC 150, Scientific and Technical Information Processing; and DEVC
151, Scientific and Technical Publications Editing.  The BSDC student
could fill up his 18-unit major requirement with courses from the other
major fields.

On November 10-11, 1993, the unit, as the Institute of Develop-
ment Communication led by Dr. Ely D. Gomez as its Director, celebrated
its sixth anniversary as an institute with a National Conference in Devel-
opment Communication.  The conference focused on the context and
rationale of science communication, titled “Developing a Science and
technology Culture through Science Communication”.  In the foreword of
its proceedings, Dr. Gomez states that the main output of this conference
was the drafting of an instruction, research, and extension agenda for
science communication.  In this undertaking, the Department of Science
and Technology (DOST) was a visible partner, and the DOST Secretary
himself, Dr. Ricardo T. Gloria, graced the affair, along with his
undersecretaries Dr. Francisco P. Fellizar, Jr. and Dr. William G.
Padolina, plus Science and Technology Information Institute Director Dr.
Jose L. Guerrero, who presented papers.  Dr. Serafin D. Talisayon, then
Assistant to the Director-General of the National Security Council, also
discussed a “leapfrogging strategy” for the country.

On April 5, 1999, the Department of Science Communication
under our present set-up as the College of Development Communication
conducted its First Roundtable Discussion in Lipa City.  It was an in-
house workshop participated by faculty and academic staff of the College,
with paper inputs from Dr. Jamias and Dr. Librero.  It was after this
roundtable discussion that two courses were added to the sci com major
line-up:  DEVC 152, Principles and Development Applications of Knowl-
edge Management, developed by Dr. Alexander G. Flor; and DEVC 134,
Introduction to Telecommunications, developed by Dr. Librero for the
Community Broadcasting major but equally relevant in sci com.

Today, in this Second Roundtable Discussion in Science Commu-
nication, titled “Building Bridges with our Partners,” the Department in
essence invited scientists and sci com professionals this time to “pick their
brains” – actually a leveling off among us, where we at CDC wish to
listen to you towards a common understanding of the current issues and
challenges facing the science communication professional.

In his paper for the First Roundtable Discussion, Dr. Librero
noted how science communication has become an established profession,
and I say that you, our alumni and colleagues from the other R&D
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institutions, give proof to that statement.  Your practices in themselves
make up the existing body of knowledge in science communication.  At
this point, with your indulgence, allow me also to share my views on
directions for further building sci com as a body of knowledge.  I think we
must remain cognizant of sci com as a process, and studies focusing on
the processes in sci com should be encouraged.  Let me quote at this point
Dr. Robert Craig, communication theorist of the University of Boulder,
Colorado, who asserted in 1999 and 2000 a constitutive model of commu-
nication as a metamodel.  To explain this model further, I quote from his
1999 article in the ICA journal Communication Theory:

“…the proposed model is defined largely by contrast with its
dialectical opposite, a transmission, or informational, model of communi-
cation that, it is claimed, continues to dominate lay and much academic
thought….The transmission model of communication…should at least be
supplemented, if not entirely supplanted, by a model that conceptualizes
communication as a constitutive process that produces and reproduces
meaning.”

Let us therefore look beyond the transmission of scientific and
technical information and further investigate the processes in an S & T
culture, for instance, cognizant of the sci com processes as cultural
processes in themselves.

Let me not end these rather lengthy welcome remarks without
sharing how we at CDC define science communication.  It is the study
and practice of communication for generating, exchanging, and utilizing
scientific and technological knowledge and information to advance a
country’s development goals (IDC Strategic Plan 1993).  It is concerned
with designing science communication systems and promoting a science
and technology culture for agro-industrialization.

The Department of Science Communication, led by its energetic
and hardworking Chair, Dr. Ma. Theresa H. Velasco – with her equally
spirited faculty and staff including Dr. Cleofe S. Torres, UP Open Univer-
sity Vice Chancellor Dr. Melinda F. Lumanta, Ms. Maggie Rose B.
Almoro, Mr. Remi E. de Leon, Mr. Victor Orlando G. Perez, and Ms.
Lagrimas P. Ercia – takes charge in nurturing this devcom domain.  They
deserve to be congratulated for organizing today’s activity.

Let us then get on with today’s program.  Again, welcome to the
Second Roundtable Discussion on Science Communication.  May our day
be fruitful.
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 Overview of the
Roundtable Discussion

 
Dr. Ma. Theresa H. Velasco
Associate Professor and Chair
Department of Science Communication
College of Development Communication

Good morning, ladies and gentlemen.

Two years ago, April 5 to be exact, we held the First Roundtable
Discussion on Science Communication. This was when we aimed to
define the niche of science communication in the domain of development
communication. In the process, we tried to identify the distinct features of
science communication, to delineate its scope, and to enumerate the
expected competencies of the science communication major. With the help
of colleagues at the College of Development Communication, we were
able to define our distinctiveness from the three other majors of BS
Development Communication. We found our identity.

But we are greedy for more. Just like the Nora Quebrals, the Juan
Jamiases, the Tom Floreses, and the Ely Gomezes who conceptualized and
articulated the study and practice of devcom, we at the Department of
Science Communication would also like to do our humble share. At this
point, it is also fitting to acknowledge the pioneering efforts in the conver-
gence of communication and modern information science of two very
important persons: Dr. Juan F. Jamias and Dr. Josephine C. Sison. Dr.
Jamias is professor emeritus of development communication while Dr.
Sison is currently dean of the Institute of Library and Information Sci-
ence, University of the Philippines Diliman.

          You are probably wondering why we are calling this series of
activities Roundtable Discussion. To tell you the truth, I don’t know. All I
remember is that we congratulated ourselves – then still with our beloved
Prof. Ila Virginia Contado-Ongkiko – for thinking of something unique (or
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so we thought) to label our efforts. How gratified we were when a quick
check with the dictionary assured us that roundtable does not only refer to
the large circular table of King Arthur and his knights but also to a
conference for discussion or deliberation by several participants.

We have carefully chosen those who will sit with us in our
roundtable. We have a powerhouse of paper presentors—stalwarts in their
respective areas of expertise. We have an equally awesome panel of
discussants. And best of all,  we have invited YOU from among the many
stakeholders in the science community to be with us today.

Together, we shall explore the four areas of science communica-
tion – communication among scientists, communicating science through
information and communication technologies, communicating research
results, and communicating science to the public. At the end of the day,
we also hope we would have clarified issues and come up with guidelines
on the practice of science communication from the points of view of the
scientists and the communicators.

Ladies and gentlemen, on behalf of the Department of Science
Communication – Dr. Cleofe Torres, Dr. Melinda Lumanta, Ms. Maggie
Rose Almoro, Mr. Remi de Leon, Mr. Victor Orlando Perez, and Ms.
Lagrimas Ercia – I enjoin you to participate actively in laying down the
foundation of the bridges that we are building with our partners in the
science community. I would like to believe that we are all taking part in a
momentous event that would help shape the future of science communica-
tion as a domain of development communication.

Thank you and may we all have a productive day.
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 Communication Among
Scientists

Dr. Ben S. Malayang III
Chief of Party
Eco-Governance Project
DENR-USAID

The following are excerpts from the interview with Dr. Ben S.
Malayang on the topic of Communication Among Scientists. The inter-
view was video-taped and presented during the roundtable discussion.

What is your  perspection of  science?

Science is a particular type and method of thinking. As a type of
thinking, science tries to confine itself only to what is empirical or ratio-
nal, unlike the other fields such as the arts, humanities, theology, and
philosophy, which are freer to go beyond what is rational when they go
into speculative thought.

As a method of thinking, science uses the logic of falsification to
establish a possible truth. Always, science will not affirm anything other
than to deny an alternative thought. Therefore, most scientists, especially
those who go into rigorous experimentation and observation, will always
talk about falsifying the null hypothesis.

This kind of thinking has a long history in the philosophy of
science — as to how it evolved from out of the general and earlier quests
for truth and knowledge, and how to be certain about one’s claim of the
truth. Thus, science is a culmination of efforts over the past several years,
from Plato all the way to now, in order to establish a way of thinking that
will give us “what you pronounce to be true is indeed true.”

Like many other thinking processes, science also answers ques-
tions of what, why, how, and who. The difference is that science answers
these questions first by confining itself to what is empirical and rational
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and then through specific logics that are generally referred to as the logic
of falsification.

Science has two particular contents. These are: 1) logic and
reason relating to relationships in material reality, and 2) truths of various
levels of acceptability to either the scientists or non-scientists. Most of
these truths are confined to certain, specific conditions out of which these
truths can be held valid.

In the process of science, whether experimental or in field obser-
vation, the question of “rigor” comes in. How rigorous is the experimenta-
tion or field observation such that from out of these observations and
experiments one can really derive a valid claim to a truth.

The fundamental product of science are really propositions about
relationships in the material world. Out of these propositions, one can
design, invent, and/or modify things such as a farming technique, or an
ecosystem.

Problems in science communication crop up when scientists,
human that they are, tend to confine themselves within what we can call
“comfort zones” of knowledge. Comfort zones refer to what the scientists
have already done, what they are familiar with, what their dissertations
are on, and the like. Their identity, personality, and prestige have been
established from holding on to some of these truths and so when con-
fronted with questions about the validity of these truths within their
comfort zones, they would naturally react and try to defend what they
have been comfortable with all this time.

On one hand, this could be good because it will test the “rigor” of
science in general and the propositions that are being thrown around and
exchanged in the community of scientists. On the other hand, this can
sometimes lead to issues of ethical responsibility when as a result of one’s
close identity to these comfort zone propositions, one is unwilling to hear
what is basically already a serious question to the truth one is holding on
to. This problem is further complicated when scientists who hold on to
these truths are occupying positions of authority.

Another issue is that scientists also tend to draw people into their
comfort zones. For example, as a thesis adviser to students, or more
junior science practitioners, you tend to hold on to the same
problematiques you have been confining yourself to as part of your
expertise. This drawing into your comfort zones prevents the students or
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practitioners from questioning you or what you are comfortable with.

The third issue is somewhat very elusive for all types of sciences
such as biology, physics, or environmental science. This issue is the art of
balancing internal validity with external validity. Internal validity refers to
the validity of a truth with respect to a specific condition with which or
from which it was developed. External validity would refer to the applica-
bility of that truth into other conditions beyond where it was developed.
For example, ecological relations of a milkfish might have very high
internal validity with respect to brackish water systems of production in
the Philippines. But once you try to apply this to what you know about
milkfish behavior in another fishery in the North Pole, it may not be
applicable anymore.

Scientists always struggle about balancing this internal and
external validity because you cannot have it both ways. If you have very
high internal validity, your external validity suffers and vice-verse. This
can be an issue because scientists may communicate the “rigor” or
strength of a proposition with very high internal validity and very low
external validity without discussing the limits in terms of validity. Thus,
they can mislead people into thinking that the statements they make are
the truths. These are only some of the legitimate issues I think the science
community must confront themselves with.

Being a scientist yourself, how do you see scientists communicating to
their fellow scientists? Do they communicate at all? Why or why not?

There are two ways of answering this question. We can answer it
in a serious way and in a cynical way. In a very serious way, I think
scientists do attempt to communicate among themselves. They take it
upon themselves to do so as a specific personal responsibility to commu-
nicate their science to the best of their capability. They do explain what
they have seen or observed, and the truths they hold on to.

On the other hand, the cynical way of answering this question is
that scientists sometimes use their science as a way of establishing some
sort of a “siege or shield”. This means that sometimes scientists use the
complexities of their science to get people off their back. They sometimes
overcomplicate their explanations because they know that in doing so, no
one will be able to question them or assault their comfort zones. Thus,
when they are questioned, they go deeper into their scientific fortress, their
deeper lingo, and principles.
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Thus, I think it is only ethical for scientists to be accurate not
only in their science but in the language that they use as well. A respon-
sible scientist for me is one who deliberately tries to open himself/herself
to questions and is able to answer these questions. But if a scientist
retreats from questions posed before him/her and puts up his/her science
as a shield from public scrutiny, then this becomes an issue.

Some scientists use science as a way of establishing an identity.
So, in order to be sure that everybody knows they are scientists when they
enter a room, they start spewing off all the lingo of science. Science then
becomes an identity marker instead of something that should be communi-
cated.

Scientists should really communicate not just what they see but
the limits of the truthfulness of what they say. For example, let’s say
gravity is 32 ft/sec2. Instead of saying it only that way, they should say
that gravity is generally within this number, under certain conditions, and
that in other places it could be more or less. You can always distinguish a
responsible scientist from an irresponsible one when s/he always makes a
conscious effort to explain the limits of what s/he does to whoever s/he is
trying to communicate to.

This is why standards in good science communication include
talking about the limitations of your study. In other words, you say, “this
is what I see, given what I have.”

What is the importance or value of scientists being able to communi-
cate with their peers in the same or even different fields?

I’d like to go back to my first proposition that the most important
event in science is when we are able to test the validity or “rigor” of a
scientific truth. So, the importance or value of scientists being able to
communicate with other scientists is that they are able to become open to
scrutiny and questions rather than to deliver an idea alone.

I would think that the important value of science communication
between scientists is when they are able to deliver ideas for the purpose of
offering these ideas for scrutiny among their peers, and not to become
known for that particular idea.
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Are there ethical standards governing scientists communication
among themselves? Are these formal or non-formal?

I think the ethical standards when you attend scientific meetings
for example, is that they are more unsaid than written.

I think the most observed ethical standard among scientists is that
they are very clear as to the kind of data that they have, the kind of
investigation that they made, the procedure and processes that they
followed, and the sources of some of their information. In other words,
they will really take the time to explain all these before going on to what
their findings are. The reason for this is that responsible science operates
on scrutiny. There is no single person who can make or unmake science
itself. It is a process of scrutiny among peers and non-peers as well.

I think the ethics is making sure they are able to communicate the
limits and scope of their own study, activity, or investigation so that others
would know how to deal with the information given them. Scientists
always confine themselves to what were their experimental results, and
what were the limits of their experimentation like they used only a particu-
lar set of instrumentations instead of more advanced ones. They also give
their margins of error in their calculations and that is responsible science.

Another ethics is “rigor”. Some scientists do not want their work
to be published yet because they know they do not have sufficient data
yet. So, when a scientist is not publishing, it maybe that person is more
careful, knowing that the standard of his/her science is to have sufficient
amount of data first before you can make statements about certain rela-
tionships in your field.

The last ethics I can think of is the balancing act between internal
and external validity. Unfortunately, these ethics are often set aside in the
desire to confine oneself in the comfort zone.

A concept of science communication

I think science communication is there for public scrutiny. It is
baring oneself for scrutiny as to the “rigor” of your science, as to the
validity of the propositions you are making, including the manner by
which you conduct yourself as a scientist.
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 Discussion on
Communication Among Scientists

Dr. Edwino S. Fernando
Professor and Director
Makiling Center for Mountain Ecosystems
University of the Philippines Los Baños

 

       r. Malayang provided an excellent perspective of science. I shall
attempt to add my insight on the nature of science. Then I shall comment on
the other four guide guestions and Dr. Malayang’s answers to those ques-
tions.

Some of Dr. Malayang’s concenrs appear to be those of scientists
communicating science to non-scientists or pseudo-scientists, rather than
those of scientists communicating science to scientists (as the topic indi-
cates) For example:

§ Scientists sometimes use their science as a way of establishing some
sort of a “seige or shield.” This means that sometimes scientists use
the complexities of their science to get people off their back. They
sometimes overcomplicate their explanations because they know that
in doing so, no one will be able to question them or assault their com-
fort zones. Thus, when they are questioned, they go deeper into their
scientific fortress, their deeper lingo, and principles.

§ It is only ethical for scientists to be accurate not only in their science
butin the language that they use as well. A responsible scientist for me
is one who deliberately tries to open himself/herself to questions and
is able to answer these questions. But if a scientist retreats from ques-
tions posed before him/her and puts up his/her science as a shield
from public scrutiny, then this becomes an issue.

§ Some scientist use science as a way of establishing an identity. So, in
order to be sure that everybody knows they are scientists when they
enter a room, they start spewing off all the lingo of science. Science
then becomes an identity marker instead of something that should be

D
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communicated.

Perspective of Science

Indeed, science is method of thinking. But science involves a special
mode of thinking.

Science is ‘unnatural’, as Lewis Wolpert (1992) argues, for two rea-
sons.

Firstly, our world is not constructed on a ‘common sense’ basis. Thus,
ordinary, day-to-day common sense – natural thinking – will never give an
understanding of science. Scientific ideas cannot be acquired by simple in-
spection of phenomena and are often outside of everyday experience.

Secondly, common sense is prone to error when applied to problems
requiring rigorous quantitative thinking. Hence, doing science requires a
conscious awareness of the pitfalls of natural thinking. Science does not fit
wioth our natural expectations. The laws of nature cannot just be inferred
from normal, dat-to-day experience.

As Bertrand Russell pointed out, we all start from a naive realism, be-
lieving that things are what they seem. We think that grass leaves are green,
that stones are hard, that ice is cold. Yet physics teaches us that rthe greeness,
hardness, and coldness that we know in our experience, but something very
different.

If scientific ideas were natural, they would not have required the diffi-
cult and protracted techniques of science for their discovery.

Understanding science is a heirarchal process. It is extremely diffi-
cult to understand the more advanced concepts until the basic concepts have
been mastered. (this is the very reason why we have prerequisites for many
graduate courses in the university). For example, that DNA is the genetic
material and its role is one of the easiest of the basic ideas of science, yet it
is really quite complex. Identifying DNA as the genetic material, its mecha-
nisms of replication, its coding for proteins, and its role in controlling the
behavior of the cell req uired a further set of discoveries that were not only
based on biological experiments, but also required quite complex physics
and chemistry.

The universal mechanism is the basis of life, and on it rests all of bio-
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logical science, genetics, cell biology, and evolution. There was nothing in
the day-to-day world to anticipate ideas of modern cell and molecular biol-
ogy.

Our brains, and hence our behavior have evolved for dealing with the
immdiate world around us. We are generally good at certain types of think-
ing – those that lead to technology and control of our immediate environ-
ment. Scientific understanding, is not only unnatural, it was also unneces-
sary for most of human evolution.

Science is difficult, even for scientists. Biologists like myself on the
the whole are out of our depth with much of modern physics. Physicists may
have little understanding of pollination biology. Science is wrongly perceived
as homogenous and that scientists know everything in science. Even math-
ematicians would have to work many months in order to understand work in
a different area. But that is what makes scientists different: they feel confi-
dent that, given the effort and time, they could understand most other areas
of science, if not in detail the at least in general principles. Non-scientists, in
general, do not have this confidence, nor do they have familiarity with scien-
tific thinking.

Being a scientist yourself, how do you see scientists communication to
their fellow scientists? Do they communicate at all? Why or why not?

Dr. Malayang answered this question in two ways: one in a serious way,
the other in a cynical way.

To me, I find this question rather amusing.

But, of course, scientists communicate with their fellow scientists. They
do. They have to.

Scientists communicate their research findings: (1) at scientific meet-
ings and conferences, and (2) through scientific articles published in one or
other of thousands of scientific journals published regularly.

The scientific article is regarded as the cornerstone of modern scientific
communication (Lindsay, 1995). The volume of the world’s scientific litera-
ture increases exponentially each year. The rigorous peer-review system
and editorial scrutiny ensure that scientific articles for scientists are of high
quality and standard.
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Scientific knowledge is cumulative (what Dr. Malayang refers to as
science being ‘a culmination of efforts’), and scientists both because they
are in competition with them and because thay want their esteem, so they
cooperate with them. Scientists want other scientists to accept their ideas (to
cite their scientific paper and publications). But, of course they do not give
up their ideas or accept those of others without good reasons.

Scientists need communicate. They simply cannot work in isolation,
because the enterprise is essentially cumulative. Many scientists have
cointributed to our understanding of the DNA and evolution, and their knowl-
edge has been distilled into general and specialzed textbooks.

The importance of scientific work, as David Hilbert once expressed,
can be measured by the number of previous poublications it makes it super-
fluous to read.

What is the importance or value of scientists being able to communicate
with their peers in the smae or even different fields?

Scientists know what they seek when they pick up a scientific article –
hypotheses, methods, results, and the cut and thrusts of a good discussion.
They are used to the stucture of a scientific paper and they knowq exactly
where they should seek the sort of information trhat they require. That is
why they read scientific papers.

Again, Dr. Malayang alludes tothe rigorous peer-review system and
editorial scrutiny that ensure high quality and standard of scientific articles
for scientists.

Scientists are often emotionally involved in their work. There are joys in
the discovery of new knowledge. The interactions between scientists in sci-
entific conferences play a fundamental role in setting goals of scientists.

Are there ethical standards governing scientists communicating among
themselves? Are these formal or non-formal?

Success in science is not only about making discoveries about nature,
but also about persuading other scientists of the validity of your ideas. Onethus
become a part of a community that with time has developed a rigorous set of
unstated or non-formal ethical standards for acceptable behavior. Fraud and
falsification of data are inexcusable! Scientists are expected to share mate-
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rial with others (e.g. gene sequences). In fact, many science projects (e.g.
those in molecular biology and subatomic physics) involve large number of
collaborators from different laboratories in different countries.

Scientists have to adopt a strategy of competition and cooperation in
order to be successful. For most scientists recognition is the reward of sci-
ence.

What is your concept of science communication as a scientist? What is
the scientist’s role in this process?

If the reader is to grasp what the writer means,the writer must under-
stand what the reader needs. Communicating science to scientists is differ-
ent from communicating science to non-scientists.

In general, science writing (for non-scientists) by non-scientists is often
grossly inaccurate. Although many non-scientist writers have well-trained
journalistic insticts to see s ‘story’, they may not always be competent to
distiguish what is scietifically reasonable. Scientists can often experience
being misquoted in a way that may embarrass or offend them, and thus
become defensive when sought to provide information.

On the other hand, science writing for non-scientists by scientists often
distracts from the main thrusts of the story in the struggle for scientific
justification and exactitude. Many scientists find it hard to judge from the
material in front of them what is likely to keep a non-scientist reader inter-
ested.

There must be some kind of a science of science communication. There
are many things that e can learn from the fields of linguistics, cognitive
psychology, and the very nature of science – understanding science and sci-
entists.
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 Challenges and Issues for
Science Communication: Perspectives

of a Practitioner in the Age of Genomics
and Proteomics

Dr. Mariechel J. Navarro
Manager
Global Knowledge Center on Crop Biotechnology
International Service for the Acquisition of
Agri-biotech Applications

 

Introduction

            ilestones in time lines have often been marked by the
dominant strategic technology of a given period. Gaskell et al., (1998)
define strategic technologies as those that have been seen to carry the
potential to transform human life – hence, nuclear power in the 1950s and
60s and information technology in the 1970s and 80s. Today it is the age
of modern biotechnology, of genomics and proteomics. While scientists
extol its benefits, it has spurred much public debate and criticism and
demands a sensitivity to public opinion.  It is in this environment that
science communication has found a real calling. Beyond modern biotech-
nology, future strategic technologies will continue to integrate smoothly
with communication.

This paper explores the biotechnology environment that favors the
development of science communication as a discipline. It presents a cases
study of science communication, and also discusses implications for the
discipline. While the paper presents an analysis within the context of the
biotechnology scenario, the resulting discussion can be viewed in a more
macro perspective.

Communication and Science

For many years, there was an acceptable divide between science

M
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and the public sphere. Scientists were expected to work in laboratories
and make their work known only to peers. Today they are being asked to
communicate about the work to a diverse group of audiences. The public
was assumed to accept the benefits of technological inventions.  Now they
are viewed as responsible citizens able to understand the merits of a
technology.  Correspondingly, the media is taking a greater role in helping
to set the scientific agenda.

The case of biotechnology is a concrete example. Biotechnology
is merely a scientific option in a scientist’s toolbox. However, we see the
confluence of issues beyond the realm of science.  We see a merging of
diverse issues like political, economic, ethical, cultural and even religious
viewpoints being espoused by various stakeholders in the biotech debate.
Contrarian groups lobby for the moratorium of research on genetically
modified (GM) crops and demand a stop to field trials. Religious orders
ask local government units to refrain from giving support to GM activities
in the community. Scientists battle it out with various groups that link the
technology with multinational greed and “playing God.”

Juanillo (2001) describes agri-biotech as a beneficial scientific
breakthrough which can galvanize widespread public cynicism, resent-
ment, and heated protests.  Gregory and Miller (1998) aver that genetic
engineering has caused a resurgence in the “public understanding of
science movement”. It is quite interesting to note that Gregory and Miller
are in fields like science and technology studies, and physical chemistry.

Gibbons (1999) notes that science has always been expected to
produce ‘reliable’ knowledge and that it communicates its discoveries to
society. There is now a paradigm shift where a new contract must now
ensure that scientific knowledge is ‘socially robust’ and that its production
is seen by society to be transparent and participative.

In addition, Gibbons stresses that science can no longer be merely
a provider of reliable knowledge in society. Results of science have
become more socialized in terms of their impact on the public through
changing beliefs, practices, and lifestyles. He notes for instance the
prevailing clash of cultures with the rise of consumer participation.
Consumers demand a right to know and this is best demonstrated by the
controversy in labeling GM products.  Hence, the scientists’ link to the
public is oriented toward encouraging and nurturing this democratic
participation.

In the light of all these insights, what do these mean?
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Science Communication: It’s Time is Now

More and more literature point to a concrete discipline called
science communication.

As defined by Gregory and Miller (1998), it is a process of
generating new, mutually acceptable knowledge, attitudes and practices. It
is a dynamic exchange, as disparate groups find a way of sharing a single
message. It is a process of negotiation based on trust that leads to mutual
understanding, rather than through statements of authorities or of facts.
Hence, communication is necessary to enable stakeholders to participate
in the social processes of debate and decision-making.

To produce what Gibbons refers to as socially robust knowledge
three things are assumed:  first it is valid not only inside but also outside
the lab; second, this validity is achieved through involving an extended
group of experts including lay experts; and third, because society has
participated in its genesis, such knowledge is less likely to be contested
than what which is merely reliable. Thus, we see an emerging pattern
where science and society are transforming each other.

In the biotechnology arena, scientists are continually being
challenged by contrarian groups and ordinary consumers. Safety issues
may be adequately answered by conventional science but it is not ‘socially
robust’ until the peer group is broadened to include the perspectives and
concerns of a much wider section of the community. Another example is
the concept of risk. It is defined and perceived differently by scientists and
the public. Scientists define risk in terms of mathematical probability
while the public find the concept of probability difficult to grasp. The
public decides whether the risk is acceptable to them.

The Case of the Global Knowledge Center on Crop Biotechnology

How do we concretize science communication amidst the chal-
lenges of biotechnology?

The Global Knowledge Center on Crop Biotechnology (KC) is an
example of how science communication thrives in an arena that demands
‘socially robust’ knowledge. It is a recent initiative of the International
Service for the Acquisition of Agri-biotech Applications (ISAAA). As a
science-based information network, it responds dynamically to the needs
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of developing countries on all aspects of crop biotechnology, particularly
genetically modified (GM) crops.

More specifically, (1) it facilitates the sharing of information from devel-
oped countries (North) to developing countries (South); enhances ex-
change of information from South to South; and manages the flow of
information from South to North; and (2) promotes public understanding
of scientific advances in crop biotechnology.

The KC is based at the ISAAA SEAsiaCenter which is hosted by the
International Rice Research Institute at its headquarters in Los Banos,
Laguna, Philippines.

Why the focus on crop biotechnology?

Crop biotechnology is just one of the many options in a scientist’s
toolbox to increase food production and improve quality of food. It
complements traditional breeding and is meant only to provide viable
alternatives to improve farming.

Documented evidence proves that currently available GM crops
can benefit farmers in the developing world through: Higher crop yields, ·
Reduced farm costs, Increased farm profit, and  Improvement in health
and the environment.

Future products of crop biotechnology will feature increased
nutritional and or industrial traits, features that will directly benefit
consumers.

At the heart of the KC are Biotechnology Information Centers or
BICs. These centers are expected to respond to specific information needs
and to promote and advance a broader public understanding of crop
biotechnology. At present, there are four fully operational national/
regional nodes in Kenya, Malaysia, Philippines and Thailand.

KC partially supports the South Africa node through the
AfricaBio, a non-profit biotechnology organization for food, feed and
fiber. Assistance is also being provided to existing institutions in Indone-
sia and Vietnam to do translation of materials and dissemination of
information through websites.  Linkages are being maintained with other
designated nodes operated by network members in Asia, Latin America
and Africa. The global network will eventually consist of at least 20
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strategically located national nodes in the three major continents.

For the purposes of this paper, specific examples of activities or
outputs are described to demonstrate how science communication is
operationalized in the context of the new science developments.

· The core KC is responsible for regular and continuous
scanning of the news and agri-biotech environment in coun-
tries in Southeast Asia and eventually to other developing
regions like Africa; and developing these information briefs,
backgrounders and articles for media, policy makers and
opinion editors. It does media tracking through content
analysis of major media sources in specific countries. Hence,
misinformation of crop biotechnology concepts and issues can
be immediately determined. Accurate information is immedi-
ately provided BICS so that prompt corrections can be made.

· Key articles and documents on crop biotechnology are
obtained and analyzed  from the developed world and are
provided to the BICs so that they are kept up to date with
events and policies that may have implications for developing
countries.  In like manner, developments from the South are
sent to the North so that the flow of accurate information is
synergistic.  The sharing of information from the South to the
North is crucial so that decisions made by the latter take into
consideration the needs of the developing world.

· BICS are encouraged to get a feel of issues in their respective
countries that have to be immediately addressed so that
feedback to specific stakeholders can be done either through
workshops, media placements or an appropriate communica-
tion approach. Experiences are shared with other developing
countries.

· Networking among countries in the developing world are
done to document experiences on the use of crop biotechnol-
ogy. Stories of the first commercial harvesting of Bt cotton in
Asia (in Sulawesi, Indonesia), and the GM papaya network in
Southeast Asia were first documented by the KC and released
in the media including electronic newsletters.

· A research on public understanding and diffusion of biotech-
nology in Southeast Asia is currently being done in Malaysia,
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Indonesia, Philippines, Thailand and Vietnam. This will give
a “social barometer” of biotechnology in the Asia context
particularly a comprehensive discussion and analysis of the
dynamics of public discourse and decision-making among key
stakeholders.

· Collaborative activities involving the production of CD
ROMs and mentor kits have been done with agencies like the
Asian Food Information Center in Bangkok, Agriculture and
Biotechnology Strategies Inc. in Canada, and the Philippine
Council for Agriculture, Forestry and Natural Resources
Research and Development in Los Banos. This enables the
sharing of resources and experts among institutions with
similar communication activities.

· Conduct of risk communication workshops where scientists
and key stakeholders are oriented on how to manage and
communicate issues on crop biotechnology.

· CropBiotech Net, the KC website nested within the ISAAA
website http://www.isaaa.org/kc) provides information about
the status of crop biotechnology in developing countries,
products and issues, regular news, communication materials
and links to other information sources. The use of electronic
media has greatly helped span the geographical divide. The
website attracts over 10,000 clients monthly. Webtrends
statistics show that clients download a number of our materi-
als and requests continue to come in to translate our materials
into such languages as Spanish, Portuguese, Mandarin,
German, and even Croatian.

· CropBiotech Update, is a weekly electronic newsletter of
global news on crop biotechnology with implications for
developing countries. In less than two years we have already
reached a select group of stakeholders in 103 developing
countries and 32 from the industrial world. It is sent to an e-
group mailing list including an occasional Brief, which is a
one-page summary of a major theme or issue in biotechnol-
ogy.

· Prototype communication materials are developed at the KC
and repackaged by the BICs for their specific use. Pocket K
series on crop biotech issues are continually being developed
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and are co-published with the BICs and other partner institu-
tions. These are now available in 13 languages.

Wide though our reach we have learned quite a few lessons in our
less than two years of existence which have implications on how we view
science communication.

Implications for Science Communication

Experiences in the communication “battlefield” and views by
various scholars forward the following insights:

· There is a need to rethink science and its contract with society.
This calls for a conscious recognition for the contextualized
communication, social negotiation, and dialogical communication.

· Much of the science today is new science or science-in-the-
making, and is therefore likely to be provisional and controver-
sial. Science-in-the-making demands much from those involved in
the process of public understanding of science.

· People are being connected to information sources of unparalleled
power and reach. The web provides all kinds of information needs
and is capable of uncovering all kinds of dormant information
needs. At the same time, it attracts information voyeurs.

No longer do we talk of information users. Rather we have
information players or I-players. Digital info systems have
created a much greater information diversity than print-based
systems. Information seeking is an interactive-multi-dimensional
evolving process.

More information can mean less knowledge. Information malnu-
trition   exists where people are unable to digest information.

· The public is not merely a passive potential audience for science
communication but as active constituents of the system in which
the scientific community thrives and functions.
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What Are We Trying to Say?

1. Science communication is riding on the threshold of enormous
potentials. It is a well recognized discipline where communication
scholars are being joined by scientists and other interest groups. We
see the increasing involvement and participation of multi-disciplinary
teams in the field itself. Many of them are from the hard core sciences
and are now exploring such areas as the public understanding of
science. It is necessary to find niches where opportunities can be
seized and at the same time open possibilities of engaging in multi-
disciplinary endeavors to enhance the growth of science communica-
tion.

2. There is a tendency to equate science communication with
information technology which is validated by perceptions that it is IT-
based. The Internet and other electronic media forms are mere tools
much like what biotechnology is.   Science communication should be
looked at as a dynamic process with various communication ap-
proaches as mere components. Nevertheless, we need to tap the
opportunities that IT has to offer.

3. The science communicator that we would like to see is one who is
able to proactively attend to and respond to the nuances of his field of
interest, whether it be biotechnology or whatever field.  He/she is not
merely a “skills” person who is expected to do abstracting and other
information-related tasks.  Instead he contributes to being part of the
process of developing the ‘socially robust’ knowledge in his domain
and in facilitating its production.   He facilitates the process by which
science understands the public and the public in turn, understands
science.

4. Lastly, the science communicator is part of rather then a mere
appendage of the scientific system in which he belongs. Only when
this happens can we say that we have seized the moment for science
communication as a true discipline.
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         ood morning everybody! It’s indeed an honor to be invited
here as a discussant. I am very happy to be in the company of friends. I
see friends from PCARRD, friends in SEARCA, I used to work here also
with the Research Management Asia Project. I saw my inaanak, Jaine
(Dr. Reyes). I saw my compare, Rudy Fernandez. I saw my Girl Scout
coach, Tita Nitz. Many of you who are present here, of course, Dr.
Velasco and Dr.Cadiz, who invited me. Of course, Dr. Mendie Lumanta
who have been inviting me in many of their events. I thank you for
inviting me because I’m back to my hometown and I’m back with friends.
I am also very pleased that I am amongst you today but talking about a
different topic. I also feel a bit insecure because I am probably the only
discussant today without a PhD. Although many of you said, hindi na
kailangan. But you probably see that indeed, from a nutritionist graduate
here, I transformed myself into an IT professional in the private sector. So
I hope that indeed, I can give you some different point of view especially
now that I’m in the private sector. I am very fortunate also to be a discus-
sant to a paper that is very well written and of course, to support a very
eloquent and very knowledgeable speaker, Mariechel Jamias-Navarro. I
just talked to her that indeed, I remember her as Mariechel Jamias because
I think she was four years younger than me. And so, I am very happy that
indeed, here in UP Los Baños, in IRRI, we have been pioneering the road
in the field of genomics and proteomics and of course, the use of IT in this
field.

So, as Dr. Navarro had said, “the strategic technology is modern
biotechnology, specifically genomics and proteomics.” It is true. Science

G
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communication is the process of generating new mutually acceptable
knowledge, attitudes and practices. I can very well relate to this when she
said, “infomalnutrition exists where people can’t digest information.” So
my nutrition courses could also probably relate to this IT field. It is a
dynamic exchange or sharing a single message. It is a process of negotia-
tion based on tracts that leads to mutual understanding rather than to
statements of authorities or facts. Hence, communication is necessary to
enable stakeholders to participate in the social process of debate and
decision-making. Coming from the private sector, I am sure that you all
know what stakeholders actually mean, what they are expecting to derive
out of a business, out of a private endeavor and entrepreneur effort.

As a representative of the IT sector and the private sector, I
would like to point out today that IT has indeed provided a variety of
channels to enable effective and efficient interaction and communication
between and among the scientific communities. Indeed, the advances in IT
has really broken barriers in distance of time and geographical distances
of different data bases, disparate information technology platforms,
hardware and software applications. So, I think we are very fortunate that
we are in this information age. I have taken the liberty to gather important
points from different papers that are available. And so, I would like to
share with you my thoughts on this field. Indeed, technology helps us
discuss technology. If then, students had to go to campuses to learn, now,
information and education go to the students. It has been said that manag-
ers in today’s information environment have a tough time with the amount
and quality of time they have received. As Mariechel has said, there is
information overload. There is also information malnutrition because of
information overload or maybe information indigestion. There, the
dilemma is that they receive too much information but which among these
data can be considered the right data.

In an information economy, organizations compete in their ability
to acquire, manipulate and use information effectively. Information
technologies today are so diverse and so cutting edge that we are literally
swimming in a sea of information and breathing the air of information. It
is the most powerful asset of the net economy. But then, how does one
communicate this information effectively to others? How can a scientist
bring effectively his message across to others, co-scientists, to public
through ICTs and of course, to end-user and stakeholders. I guess, this is
precisely the reason why you have adopted the slogan, Building Bridges
with Our Partners. Because indeed, we need all stakeholders and partners
to communicate science and information that we acquire through the
scientific process. Scientists who want their information considered and
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applied by others must first understand how communication works.
According to McKaye, the basic error is to confuse the physiology of
seeing and hearing with the psychology of responding. What the listener
does with the message determines our success as communicators.

Hearing from the presentation of Mariechel, I can only commend
the global knowledge center on crop biotechnology through the initiative
of ISAAA. They are obviously a trailblazer, the pioneer in this field.
Indeed, when we accompanied the President during a state visit in
Singapore, there was a group of Filipino professionals making good in
Singapore and they really cautioned us, IT Filipinos, that next to informa-
tion technology, the next boom are the life sciences…again, genomics and
proteomics and of course, your biotech informatics. So, I am really very
pleased with UP Los Baños, IRRI and this project. We are really leading
the efforts in taking the responsibility of hosting the center for IT and this
field.

For sure, all of us gathered here support the objectives and
anticipate the benefits of pursuing crop biotechnology. I’m sure that it is
everybody’s hope that indeed, the benefits to be derived such as higher
crop yields, reduced farm costs, increase farm profit, improvement in
health and environment especially the well-being and nutrition will be
featured and enhanced.

Science communication definitely has tremendous potentials.
With this overall objective in mind, I am sure we all appreciate the
achievements of the knowledge center on crop biotech has already
achieved. From the field of ICT, based on the paper and based on the
presentation, you have definitely achieved significant progress utilizing
ICT, not yet on the full potential, but at least on the benefits and the tools
that will enable you to communicate this field effectively. Through ICT,
Dr. Navarro is definitely accurate when she described science communica-
tion as a process of generating mutually acceptable knowledge, attitudes
and practices. A science communicator is not just a skills person but a
knowledge worker. He/She plays a critical role in ensuring that knowledge
is organized through accumulation, acquisition of data converted into
information, information accumulated builds knowledge processed with
the involvement that is multidisciplinary, multisectoral with proper
consultation with the assessment of info producers and consumers and the
risks tested in the systematic and effective communication to all con-
cerned.

Science communication, while not equal to IT, must be built
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upon, must utilize, must be communicated through ICT. As you probably
know, IT is just a tool. IT is just an enabler. It is not an end to itself. With
the convergence, ICT compliments your efforts to distribute, transmit, and
communicate knowledge as facilitated by various forms of media – print,
electronics, digital forms, electronic satellite broadcast, TV, SMS, and
even the chips and the household appliances. You probably know that the
Philippines is the text capital of the world. So indeed, we are really first to
utilize this to the full potential. Internet has broken down boundaries of
time, distance and even provided personalized information services to suit
personal individual needs. In addition though, scientists should understand
that many IT and traditional information systems fail because they do not
consider the needs of the concerned parties or interest groups. I am very
pleased that this group has definitely attempted to take all the needs of
concerned parties and is aware of all these stakeholders’ concerns.

In his book, Information Seeking and Information Dilemma,
Johnson shares some insights about to engage managers that may surprise
scientists who will rely on using the conventional publication approach
and may be this is all in hindsight because I’m sure we are moving on
from these concerns. People are seeking information from easily acces-
sible sources. They used to be aware of information sources and how to
use them and that they use habitual patterns in their information seeking.
Different people use different information sources depending on their
skills and experience. Information seeking is an active energy-using
process by individuals to meet a perceived need.

I’d like to highlight one particular observation. Indeed, it is still
face-to-face, interpersonal communication that is the preferred mode of
communication for information seeking. As already mentioned, it is
flexible, relevant, has rightful rewards and is timely compared to any
other means. People turn to other people they know and trust for informa-
tion. Usually, from inside rather than outside their organization. So let me
quote the Ten-point Plan for Success. Don Alcock in his paper in the
International Conference of Public Communication of Science and
Technology in Geneva has actually outlined a ten-point plan for success.
There are a number of ways that a scientist can facilitate and encourage
active information-seeking by managers and stakeholders. It can take
years of developing one’s ability and contacts but it is absolutely central
to the role and responsibility of a good scientist. The following ten
suggestions will help scientists and information-providing organizations
get started:

1. Develop an interactive communication plan for each project in
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conjunction with relevant managers. I’m sure that many of you
have already started this. A good case study is the global knowl-
edge center. The plan should be a part of the research phase. It
should identify stakeholders, clients and beneficiaries understand-
ing their concerns. It should outline communication strategies, set
your objectives and choose suitable tactics. The planning process
should design clear messages and include evaluation and appro-
priate level of resources.

2. Always provide results in plain language and relate new informa-
tion to the wider realms of science and human affairs. Go for the
big picture. Show how it fits into the people’s lives, their health,
wealth, or well-being. This helps people see how new information
can benefit their work. People often make far-reaching decisions
based on executive summaries, staff briefings and media releases.
I’d like to highlight the following points that genomics and
proteomics being relatively new fields will definitely require much
education to different sectors:

a. The need for policy makers to be informed about this
technology, its benefits and its risks as well.

b. The sectors of the society that influence us.

b.1. Church is a very strong sector that influences
our adoption of technology such that even there are very
good technologies, if people who are affected are not
aware of both the risks and benefits, they will not be able
to adopt them.

b.2. The laymen who are not the only information
users, but actually those who make the technology
effective. Technologies, no matter how good they are in
the laboratories will be useless if not used by those who
are intended for the technologies to be used.

b.3. The private sector. There are technologies in the
agricultural sector that need to be commercialized but are
often not brought to the private sector who will provide
all the investments, the capital, labor and adopting them
to commercial scales where it can benefit most of the
consumers.

b.4. Our policy makers. Our e-commerce act is
actually very much delayed. Many of the things that we
do in terms of convergence, in terms of protecting intel-
lectual property rights, in terms of defending the rights of
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the cellphone owner who had been robbed are all delayed.
It is only now that there are many consultative sessions
with DOTC, private sector, telephone operators, that we
are trying to put in place policies, rules, laws that will
protect many – end-users, technology makers, even
software developers.

3. Provide training. You probably know that education and training
is very key to adoption of technology and communicating science
and information to all. Provide training programs to help manag-
ers understand and use new sources of information and of course,
the benefits and risks of such technologies or science as a whole.
Workshops and meetings can also be used as reality checks to
customize more useful information tools for managers and
community stakeholder groups. More than ever, education and
training prior to technology adoption should be implemented. In
addition, I think impact assessment whether indeed we have
achieved benefits that we expected out of technology should be
implemented too.

4. Utilize specially scientific advisers to provide technical assistance
and information support services and critical issues or problems
that organizations must address.

5. Employ knowledge brokers and locate them in key management
organizations to acts agents of change. Not just being proactive, I
think social communicators now indeed are expected to be change
agents. They have to be enablers of the use of technology on
behalf of scientific providers. Probably, scientists provide content
while the scientific communicators assist in communicating this
content and translating this to what can be easily understood.
Knowledge brokers with good communication skills can often
build the gap more effectively between scientist, planners and
policy makers inside than scientists can by working from the
outside. I am sure this is what Dr. Navarro has related to us that
indeed, while scientists can be experts in their field more often
than not, they need to be assisted by either social or science
communicators that packaging such information.

6. Introduce people to new information sources and ideas such as
multidisciplinary teams outside their organization. I guess the
internet has definitely assisted all of us. More than ever, there is
no longer limitation to how scientists can communicate across
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countries in the globe utilizing different databases no matter what
platforms had been developed.

7. Form an advocacy group, foundation or professional network for
the organization. In our country, we see that politicians need to be
informed. They actually need to be IT literate as well because
without their support, they would not be able to think of what
policies are needed so that science information can be properly
translated or even brought to formal education. More than ever
now, I think that in support of the President’s ICT agenda, we see
that ICT is now implemented and of course, made part of the
curriculum in schools and training centers.

8. Support group decision-making process by using conceptual
models to facilitate the process of making a decision and provid-
ing the group with relevant data and manipulation systems.
Software can be designed to systematically take members through
each stage of the decision process.

9. Apply the 10% rule. That is, allocate at least ten percent of all
research funding to targeted communication activities and prod-
ucts such as stakeholder workshops, public meetings, media
publicity, information products, video documentaries, interpreta-
tive booklets, training course manuals, and websites.

10. Foster the use of scientific information with many prospective
client groups such as community action groups, professional
associations, community service clubs, recreational groups and
educational organizations. Make information easy to access and
these groups can influence local councils, government agencies
and industry groups. Knowledge providers, scientists, need to
more actively promote the benefits of innovation, research, and
development to the public.

But a final warning about information technology. The next
waves of computers may quickly overtake human capabilities to simulate
complex models that include humans, capable of considering and coming
up with various scenarios of plausibility. These systems will not, however,
be able to make policy or ethical decisions relating to issues facing
societies. As in the book, Hi-tech, Hi-touch, you probably know that
information technology will not solve our problems, people will. So, I’d
like to caution everybody that while we generate all these technologies, I
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think we must always remember that values will drive our behavior and
unless technology will really uplift the lives of the poor, then technology
will really be useless. So, I hope that in this presentation, I have fully
supported Dr. Mariechel Navarro’s paper. And more than that, I hopefully
provided some areas of improvement and again highlight the fact that
while all of these technologies would like to uplift the end-users or the
info-users, I really hope that we bear that in mind. Thank you very much
for inviting me.
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Introduction

        irst of all let me express gratitude to the management of the
UPLB College of Development Communication (CDC) fo the invitation
extended to me to be one of the Resource Persons for this Second
Roundtable Discussion on Science Communication. I am honored to be
part of this activity not only to share my persppective and views on
Science Communication but also to interact with other experts and
concerned sectors on this subject.

There is now a global recognition on the role of science and
technology in the development of every country and, in fact, it is the
advancement in this area that spelled the more advanced status of many
countries in the North and an increasing number of others in the South.

Corollary to this, there is also an increasing recognition on the
role of science communication and vigorous technology transfer in
effecting desired changes towards developement. Thus, the challenge for
educational training institutions like CDC-UPLB and science departments
like DOST. I am glad to note that there is a rapidly evolving interest and
related initiatives like this roundtable discussion to develop and harness
the full force of science communication towards enhanced productivity

F
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and sustainable development. While we may be behind other developed
countries in this respect, we have to keep on hammering it out until it
shapes up to a form that is most appropriate and effective in our cultural
and developmental context. Of course, we pursue this while learning from
parallel lessons and experiences of both other developed and developing
countries.

PERSPECTIVE ON SCIENCE COMMUNICATION

Before I present what I view as critical issues on communicating
science to the public, let me first present my perspective on science and
science communication specifically in the context of our target clientele,
the public. While the build up of scientific knowledge is generally re-
garded as preoccupation of professional scientists, science itself can not
be said to be the sole domain of the scientists. The people themselves hold
part of knowledge and practices that are incorporated in their daily life
and have evolved through time. This is otherwise referred to as indigenous
technical knowledge (ITK), traditional knowledge or indigenous knowl-
edge systems and practices (IKSP). Examples of such include the con-
struction of the Ifugao rice terraces, the manufacture of rice wine (tapuy)
by the Ifugaos and nata de coco by the Tagalogs using mother culture
media, the indigenous agroforestry system of the Naalads in Cebu and the
array of medicinal plants used by many tribal communities all over the
country.

In short, while development of scietific methodologies to yield
scientific findings is attributed to professional scientists, there is also
much science in what the people do and practice that may have combined
both their indigenous knowledge and evolved practices as influenced by
introduced interventions.

As such, the task of science communication should not be re-
garded as something like transferring the contents of a filled-up container
to an empty container. Or to put it simply, it is not transferring knowledge
of the learned to the unlearned.

In summary, let me capture the perspective that i want to convey
with the following:

§ In the context of survival and development, the goal of science is
productivity and sustainable development. This goal is shared in
common by the scientist and the target clientele (the public)
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§ Both scientist and target clientele have corresponding level of
scientific knowledge and practice with the former seeking to im-
prove on that of the latter. The improvement and modification
system should not only be on the side of the clientele but on the
scientist as well.

§ The science communicator is a very important link between the
scientist and the target clientele in not only conveying the results
and benefits of the work of the former to the latter, but in relaying
knowledge and feedback from the clientele to the scientist so that
the scientist may better conceptualize his work and thereby appro-
priate applicable results.

§ Being a mediator between scientist and the varied target clientele
(public), the science communicator should know and understand
well both parties and to effect meeting of the minds of both parties
and corresponding improvements in their daily undertakings.

ISSUES IN COMMUNICATING SCIENCE TO THE PUBLIC

There are a number of issues that need to be addressed to ensure
effective science communication and its practice as subdiscipline under
development communication.

Heterogeneity of Target Audience

The public is admittedly a heterogeneous audience for science
communication. It includes people from all walks of life from rich, middle
class, to poor; communities of different gegraphical locations from urban,
rural to tribal areas; varying ages from children to youth to senior citi-
zens; and different gender from male, female and the third sex which now
clamors for legal and formal recognition. This calls for strategic commu-
nication planning and wise use of proper media like the radio, print, or
television.

Complexity of Scientific Investigations and Reports

To a limited extent, the working relationship between science
communicator and scientists may be likened to that between a pharmacist
and a medical doctor. The medical doctor, who for years learned profi-
ciency in medicine, but not in penmanship, scribbles almost unintelligible
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name of prescribed drugs, which, that God, the pharmacist is able to
decipher. Scientists also produce reports with a lot of statistical and
mathematical figures replete with technical jargons. Thanks also that the
science communicator has basic learning on foundational science that
helps in simplifying and packaging the results of scientific investigation
for public consumption. But difficulties are bound to occur in simplifying
scientific reports that may result to lack of understanding by the intended
audience.

Demystification and Popularization of Science

Your first roundtable discussion  synthesized that science
communiation focuses on communicating not only the content or the
product of science but also the process of science. This is envisioned to
have the intended audience to develop the ability to think critically given
the right information that will help them make right decisions. This should
not be as hard to do if we work by the two of guiding principles of
community development – to start with what people have and build up on
what they know. As already discussed earlier, they have theior indigenous
technical knowledge that be beefed up or complimented by modern science
and technology. Science communicators should be able to help in this
respect as they interlink the scientist and the targeted audience.

Need to Emphasize Social Side of Science

While this concern is much a look out of technical scientists, it
should also be a guidepost for science communicators. That is, to look at
and communicate the social and cultural implications of modern science
and technology both at benefitial and harmful side. One case in point is
the promotion of anumber of high yielding rice varieties which according
to latter-day analysts, while it introduced a revolution in productivity, it
also brought along indebtedness and harder life for many rural families
due to overdependence to high production input and usurious rural credit
system.

Need for Balanced Reporting

The training of the science communicators on basic and back-
ground sciences should be sufficient to enable him/her to comprehensively
understand the positive and negative sides of a scientific or technical
innovation. This may need to be supplemented by further curious research
and investigation. The public has the right for balanced information at the
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time they most need it. The science communicator has the responsibility to
disseminate this.

Lack of Feedback Communication

If we screen science communication flow and message content,
much would be categorized as “feed forward.” Meaning, from scientists to
science communicators to the target audience. For a more meaningful and
well-rounded communication process, we need to increase a backflow
message where the needs, realities and sentiments and inputs from the
target audience reach back the scientists so that he could better improve
and adjust his work. Just the same the science communicator should be
strategically instrumental as the message conduit.

Ethics and Intellectual Property Rights Issue

Both the scientist and the science communicator have basic needs
for recognition and greater remuneration. Unfortunately, it is these basic
needs that sometimes put them at odd with each other when ethics is not
properly observed. I am referring here to cases when a science communi-
cator intentionally or unintentionally takes credit to himself for personal
gains over release through the mass media of an information generatec by
a scientist. Science being a process for knowledge build up is very par-
ticular of attribution of credit to wqhom credit is due. Violation of this
rule could be an offense of plagiarism or stealing away of accredited
information.

Need for Impact Assessment

The accomplishments and gains of science communication should
not be adjudged by the number of articles released/broadcasted or books
published but by its contribution to improving the lives of the intended
clientele. Indicators may include better standard of living, improved
income, greater productivity and others.

SOME RECOMMENDATIONS

In the light of the issues and problems i have raised, let me give
some recommendations.

Stonger Mix of Foundational Science Subject for SC Students
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I affirm here the recommendation of the first roundtable discus-
sion on Science Communication to give flexibility to students in their
choice of technical concerns. I suggest however that at least of the six
subjects required an appropriate course in Social Science like say, Sociol-
ogy of Development, to enable the student to be more socially conscious
in the performance of his job.

Interdisciplinary Teamwork

Considering that science involves several facets, it will be best,
where feasible, to adopt interdisciplinary teamwork. This is by partnering
the efforts od technical scientists, sociologists and science communicators.
The teamwork could involve the identification and processing of informa-
tion to be communicated and packaging this in attractive and easily
understood language. This should also be the opportunity to the scientist
and the science communicator to level off on arrangements for mode of
communication and system for crediting efforts.

Need Assessment as Basis for Communication Planning

Science communication inlvolves the meeting of needs towards
development. As such, it is important to first assess the needs of the target
audience that can be addressed by the communication program. Specifi-
cally, this will require determination of level of knowledge and practices,
attitude and perception of the target audience on the subject area to be
focused on in the communication process. Examples of these areas are
agricultural production and natural resources management.

Farmer to Farmer Extension

Many examples and experiences point to the effectiveness of
farmer to farmer approach in extension and technology transfer. In
PCARRD, we are seeingthis happen in our Magsasakang Siyentista (MS)
Program where model and awards winning farmers are prepared and
tapped as trainer for other farmers, in the hands-on training, these farmers
share both their indigenous technical knowledge and modern practices.
Again, the science communicators who understand both scientist and
farmers can greatly facilitate this process. This, in itself, is science
communication brought down to the grassroots level.

Retooling of Science Communicator on Latest Scientific Developments

Considering that science is a body of knowledge that builds up
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through time with the evolution of human need, science communication
need to be abreast of these scientific advancements. And for this reason, it
would help to re-orient or retool them on latest scientific developments
like biotechnology, information and communication technology, material
science and high end science like geographic information system (GIS).
Others may simply need resource course on earlier science they have
studied earlier.

Get the Full Benefit of the Internet Age

Science communication is one of the areas greatly benefited by
the internet age. That is, if we know and bent on harnessing it. Realisti-
cally speaking, the whole world has become a global science community
with accessible information just at our fingertips, so to speak. Thus,
coming abreast with latest scientific message can substantially be facili-
tated by surfing the internet. Screening and processing of information for
dissemination is left to the communicator himself/herself.

Research and Development

Surely, considering the developmental stage of science communi-
cation in the Philippines, there are still quite a lot of researchable areas
and approaches that can already be piloted. I am glad to inform you that
this is one of the high priority areas for funding by PCARRD-DOST
starting this year such that R & D and piloting proposals are most wel-
come.
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 Communicating Science
With the Public:

 Issues and Perspectives

 
Dr. Jose L. Guerrero
Executive Director, Science and Technology
Information Institute
DOST

 or the last 12 years, our experience at the DOST Science and Tech-
nology Information Institute in communicating science to the public has
been reminiscent of sales people proud of their product, convinced of its
value and whose usefulness is evident most elsewhere in the world.

     But our sales effort thus far remains challenging. We have knocked on so
many doors. We are not sure how many were in.  And of those who were, we
don’t know how many heard our knocks.  Some who have, did open the
door. Others simply didn’t bother.

     Among those who have opened the door, a precious few have listened to
our sales pitch. Even fewer have tried our product, let alone buy it.

     Why have our efforts met with limited success? Is it the product itself,
science and technology? I don’t think so. Selling insurance seems easier and
doubtless more lucrative. Yet insurance is also an intangible social com-
modity, based on a promise or probability of a future eventuality, whose
occurrence is not even ascertained, nor ascertainable.

     Is it the source or manufacturer of the product, our scientists and tech-
nologists? I don’t think so either. I know some scientists who are effective
public speakers whose credibility is established by the their prestigious work,
as well as by their commanding media and audience presence.

F
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     Notwithstanding several master communication plans spanning five sci-
ence secretaries, our efforts as science communicators fell short of our goals.
This realization had a salutary effect – it triggered self-reexamination and
reevaluation of the communication models we used, strategies we adopted,
and techniques/tactics used.

     Of course, we had our fair share of budget constraints, but I’d rather not
harp on this and treat it as a given, because this is a perennial government
phenomenon.

     After much soul searching, it dawned upon us that we science communi-
cation practitioners were unwitting heirs to decades-old linear models of
communication. These linear models, popularized in the 60’s and 70’s by
the likes of eminent personalities such as Wilbur Schramm, David Berlo,
Carl Hovland, Irving Janis, my former professor Bruce Westley, and Joseph
Klapper suggest that the communication process starts with a source with a
purpose and a message, sent through a channel or medium, encoded by a
receiver, and attaining a desired effect.

     The discipline of communication itself has had a rather colorful, mixed
pedigree with its early adherents coming from such diverse professional
callings as English, semantics, literature, linguistics, telecommunications
engineering, operations research, psychology and sociology.

     During my earlier years as a communication student, I recall that content
analysis and readability formulas, notably the Flesch readability formula
were in vogue. Such mundane tasks as counting sentences in a paragraph,
average number of words per sentence, and average number of syllables per
word, determined reader’s acceptance and understanding of the message.

      This was followed by an era when linguists and semanticists (such as
the likes of Stuart Chase, S. I. Hayakawa, Osgood and Tannenbaum of
semantic space fame) were a dominant influence. Not surprisingly, semantic
differential became a favorite research tool.

      Then the pscychologists arrived, in their vanguard such notables as Milton
Rockeach who probed belief systems and the Stanford group headed by
Leon Festinger of cognitive dissonance fame, Leonard Berkowitz and the
Walster couple who attempted to explain information avoidance, selective
perception, information seeking and other communication behaviors.

     Somewhere during the 80’s a gradual paradigm shift, helped along by
technological developments like the Internet, occurred in the behavioral sci-
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ences - from the positivist empirical orientation to the interactive so-called
phenomenological approach, early precursors of participatory research meth-
ods now in vogue.
      Now I realize belatedly that I have not made a concomitant paradigm
shift. And that far too long, I have tacitly and perhaps unknowingly adhered
to a largely linear view of the communication process. Even the subject
assigned to me for today, Communicating Science to the Public, assumes a
linear model of communication.

     This self revelation has prompted me to the irreverent and politically
incorrect conclusion that the key to winning public support for science and
technology may not be found in science communication alone, but in the
broader ambit of culture, and in the dynamics of interaction among various
subcultures.

     This insight is not new or novel. If I recall correctly, one of  the earliest
to propose such an idea  was Kenneth Boulding who, in his 1956 book “The
Image” introduced his “organic theory of knowledge” which boldly states
that “Its most fundamental proposition is that knowledge is what somebody
or something knows, and that without a knower, knowledge is an absurdity.”
He goes on to say that “The development of images is part of the culture or
the subculture in which they are developed, and it depends upon all the
elements of that culture of subculture. Science is a subculture among
subcultures….growth takes place through a kind of metabolism….In the
growth of images, also, we may suppose similar models. Knowledge grows
also because of inward teachers as well as outward messages. As every
good teacher knows, the business of teaching is not that of penetrating the
student’s defences with the violence or loudness of the teacher’s messages.
It is, rather, that of co-operating with the student’s own inward teacher
whereby the student’s image may grow in conformity with that of his out-
ward teacher. The existence of public knowledge depends, therefore, on cer-
tain basic similarities among people. It is literally because we are of one
blood…that we are able to communicate with each other.”

     Decades later, a more contemporary scholar, Glen Aikenhead, espouses
a similar idea that “Science is a culture with its own language and conven-
tional ways of communication for the purpose of social interactions within
the community of scientists…Science as a culture has borders that must be
crossed if outsiders are to understand the communication conventions of
that culture and if insiders are to communicate effectively with the public.”
Aikenhead also talks about “cultural brokering which involves helping people
move back and forth between cultures and helping them resolve any conflict
that might arise.”
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     In the linear model of communication, the onus of waging an effective
science communication program is placed on the source. The scientist or
science agency head must be repackaged, his or her image reconfigured and
amply projected, and the message (usually serious stuff) reformulated and
delivered in entertaining showbiz fashion. If we had our way, we would
want our respective agency heads to do a song-and-dance number, be seen
in public with political bigwigs, guesting in TV comedy programs such as
the once popular but defunct “Sic-o-Clock News”, being interviewed by
Rosanna Roces, or doing a duet with Sharon. All in the name of science
popularization! While these gimmicks have their merits, they also tend to
reinforce the pervasive influence of several dominant cultures in our society
– the culture of politics, the culture of entertainment, and the culture of
patronage or quick fixes. As one former science secretary was fond of put-
ting it in a tart one-liner, “And babaw naman ang kaligayahan niyo.”

     Within the more contemporaneous, albeit complex framework of science
as a subculture, I am now proposing that science promotion may be viewed
as the totality of efforts or measures designed to attain maximal congruence
or better permeability between boundaries of five subcultures of the science
community.

     What are these subcultures?

     Initially, I identify five key subcultures: family and school; science mak-
ers; science users; science brokers; and science advocates/patrons.

     SCIENCE ADVOCATES/PATRONS

       In this subculture are included professional societies, such agencies as
National Academy of Science and Technology (NAST), National Research
Council of the Philippines (NRCP), Philippine congress, the Department of
Budget and Management, and industry/business groups such as PCCI, Ro-
tary, Jaycees, and science foundations.

     SCIENCE MAKERS

       This includes scientists and researchers, engineers, physicists and math-
ematicians, inventors and technologists.

     SCIENCE USERS
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       In this subculture are students and teachers of science, industrialists
and entrepreneurs, health and information workers.

     SCIENCE BROKERS

        This would include science writers and journalists, mass media work-
ers, the DOST’s Science and Technology Information Institute and the Tech-
nology Application and Promotion Institute, and the Germany-based
LEARNTEC, and UNESCO.

     FAMILY AND SCHOOL

       To my mind, the institutions of family and school are the most vital in
the science enculturing process. In these institutions lie the early founda-
tions of a society’s science psyche, where lasting societal constructs are
formed. As the president of a private university once put it, How can we
possibly produce a generation of scientists when as parents and teachers, we
tend to stifle the innate curiosity and inquisitiveness of toddlers, preschoolers,
and elementary grade students. And later, as employers or people in author-
ity, we put more importance to rules and regulations rather than principles,
and to stress the power of authority over that of conviction?

      From the above subcultures, it is apparent these are not meant to be
exclusive nor exhaustive categories. They are an indicative list of the kind of
actors involved in each subculture. Based on the earlier definition I pro-
posed, science promotion therefore represents all efforts or attempts to achieve
greater congruity (or empathy, to use a more archaic term) among these
various subcultures of science.

     Let me end my paper by retelling the narrative of a person, who in the
process of reconstructing himself and his vision of the future, was able to
resist the “hypnosis of societal conditioning” and took a career path differ-
ent from most young graduates of his generation. His story is truly an Easter
story of hope, worth repeating a thousand times.

     I first met Ryan Balili through the column of Conrado de Quiros in the
Philippine Daily Inquirer issue of April 3, 2002. Allow me to relate his story
in the words of De Quiros himself:

“Ryan Balili, a summa cum laude, is a 21-year-old who gradu-
ated from the Mindanao State University-Iligan Institute of Technology
with an average grade of 1.13.  He took up physics.  The fact that he
studied in MSU-IIT and not in any of the major universities in Metro
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Manila is itself already an act of heroism.  He chose to.  Notwithstanding
that he had passed the college entrance exams of both the UP and the
Ateneo.  He thought he would save his parents, who lived and worked in
Polomolok, South Cotabato, some money by studying in Iligan, which
had a competitive physics department.

Talent will out, however, and Balili’s did in Iligan as it had be-
fore in Cotabato where he took up elementary and high school, and
where he graduated at the top of his class.  But having graduated summa
cum laude in physics, Balili has far more ambitions than other
wunderkind like him.  He doesn’t want to work in a multinational com-
pany or in NASA, which are what people who have made it their pas-
sion to understand condensed matter normally want to do.  He wants to
do something for his country.  He wants to teach.

With uncanny prescience, Balili knows the temptations that lie
ahead.  He wonders for one thing if he might change if he studies abroad
– he hopes to win a Carnegie-Mellon scholarship to the United States,
the better to impart new knowledge in science to his compatriots.  But
for now, he is determined not to. ‘I’ll be back to make physics fun for my
fellow Filipinos,’ he vows.

It’s enough to restore your faith in this country.  It’s enough to
make you hope this country will still get ahead, notwithstanding the
folly of its leaders.

Several things make Balili’s choice a heroic one.  Not least of
them is that it was made by someone who comes from a place our lead-
ers themselves keep depicting as home only to war and terrorists.
Mindanao is truly a land of promise in more ways than have to do with
the promises of Americans, which are like the promises of candidates
during elections.  It is a land of promise in that people with great prom-
ise make promising choices that offer their fellow Filipinos a promising
future.

But more than this, I am especially awed by the fact that Balili
has professed an earnest desire to teach.  It’s not easy to attribute that
entirely to the idealism of callow youth.  For most of the youth of today,
the height of idealism consists of resolving not to steal when they be-
come executives of a company or public officials.  Though in these times
of epically diminished expectations, that already qualifies as epic hero-
ism.  But Balili goes farther.  He wants to go boldly where no youth of
his generation, even those who graduate pasang awa from the most pro-
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ductive diploma mills of this country, has gone before.  He wants to
teach.

Nowhere is the need for teachers been more patent than in this
country, but nowhere is the scorn for it more pronounced.  Nobody
wants to teach anymore.  Once a profession that brought in much psy-
chic reward; if a meager, material one, teaching is now a last resort,
something only those who have nowhere else to go plunge into.  Which
probably explains why we are where we are and why Singapore, which
has become a Mecca of education, offering academic fortune, if not aca-
demic freedom, to Asia’s best and brightest who would teach there, is
where it is.  That a summa cum laude, and one who has taken a course
that is a natural magnet for temptation, has decided to follow the path of
Socrates, it is a blast of grace.

How will Balili be received five years from now in family and
class reunions? As the best and brightest who strove to reach beyond his
grasp, or as the promising youth who chose to turn his back on his po-
tential?  As the summa cum laude who bestowed a summum bonum to
his country, or as the wastrel who threw away his future?

Easy to say the community will remain as idealistic as he.  But
this a country that keeps adding new meanings to Shakespeare’s lines
that the good that men do are often interred with their bones while the
evil that they do lives after them.  This is a country that thinks public
officials are more important than teachers, as monumental a delusion as
you can get, and accords them credit along with cash.  Balili’s heroic act
needs equally heroic moral support – never has the word “moral” been
more apt! – from us.  Balili has shown the stuff of which winners are
made.  He has shown wisdom, and character.

The rest of us can do no less.”

To the unnamed parents, guardians, and teachers of Balili, who has
led him to take “the road less travelled”, congratulations.  Congratulations
to you also for your forbearance in attending this presentation.
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 Discussion on
Communicating Science with the Public

 
Dr. Nora C. Quebral
Professor Emeritus
College of Development Communication

     hen it comes to Development Communication, I learned a long
time ago to be wary of prepositions and conjunctions. Dr. Cadiz remarked
on this earlier and she is right. I am particular about the preposition that is
used to relate communication and development. This session for instance,
Communicating Science to the Public, as well as in the first session, the
preposition used is “to.” Now, according to Webster, “to” expresses
motion or direction towards a point, person, place or things approached or
reached. Is that the preposition that you really want to use on science
communication? Because “to” implies the linear model of communication.
So, instead of using “Communication to the Public,” I suggest that we
use “Communication with the Public.” The latter implies more interac-
tion.

I didn’t get Dr. Guerrero’s paper until this morning but we
apparently reached the same conclusion that a lot of science communica-
tion still subcribes to the linear model of communication. Now, that may
be a jargon for non-communicators here. Linear simply means a line. You
start from the left, usually from a source, and then you end with the
receiver of the information. It goes back to the first models of communica-
tion which used a lot of language of electronics, including “feedback” and
all that stuffs. A corollary of the linear model of communication is all the
literature on diffusion of innovation which to my mind is still basically
linear. Although other communication scientists, …let me pause here and
explain that. I say communication scientists because DevCom is a sci-
ence… we say art and science and some have even said, “a craft,” in
addition. When Aga does his thing, that’s a craft. So, if you will notice,
DevCom and Scicom, being a component of DevCom, offers a Bachelor

w
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of Science in Development Communication. So, when the other speakers
were talking about the science of communication, I guess we can say
that’s DevCom because it is a science and it includes all the results of
communication research that Dr. Guerrero has spoken about.

Dr. Guerrero suggests looking at theories instead of the linear
models. He suggests looking at theories relating to cultures and subcul-
tures instead of the transition model that Dr. Cadiz mentioned. And for
which, she has the suggestion of constitutive model.  Dr. Guerrero said
that let’s look at the cultural theories. So maybe the SciCom Department
should look at this other alternatives of delineating science communication
for its various stakeholders.

Our two speakers come from research coordinating councils,
organizations, which have a built-in bias, not only for linear models where
the science communication process starts from left to right. It starts with
the knowledge-generator or scientists. Then the knowledge is transferred
to the middleman or the communicator or the extension person who then
transfers it to the public or to the user of the information. The two organi-
zations have also a bias for science information based on institutional
research… both PCARRD and the mother agency, DOST. Like the
younger physical and biological scientists, Dr. Serrano would like to get
away from that linear model or from that mold. He says that sectors that
are traditionally seen to be users of research information are also them-
selves generators of research. Also, communicators of research talk about
farmer-to-farmer exchange of information. So, among the younger
physical and biological scientists, we see this desire to break away from
the relay or transmission of science communication to other models where
function interchange, where roles are not static, where they are more fluid.
The researcher can be a communicator and the communicator can also be
the generator of research or science. Maybe we can do away with the
older physical and biological scientists. But I think, there’s hope for the
younger breed of physical and biological scientists.

Implicit in much of what people have been saying today is the role
assigned to communicators. Dr. Guerrero said “broker.” Others have said
“linker.” I, myself, used the term, “mediator,” “interpreter,” even “facilita-
tor.” Actually, Dr. Schramm used the word “middleman.” I want to try on
you another way of putting it …what about looking at the communicator
as somebody who orchestrates the science communication process be-
cause there is content, process, and product. Although I am not so sure
what is the difference between content and product. So, what about
somebody who manages the interchange of information among the differ-
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ent stakeholder in the science communication process?

I don’t think we have been paying too much attention to science
communication as a process. Does it have anything to do with the scien-
tific method? Where does it come in when we talk about communicating
with the public? Again, this is something that the Department of Science
Communication may clarify.

Dr. Serrano was talking about trying to look at the process
between the scientist and the communicator but eventually also, the user
of the information. Are these the only stakeholders in the science commu-
nication process?

Another thing that struck me about the presentations today and
also Dr. Malayang’s presentation was that we seem to be talking about
two levels of science here. Ben Malayang was talking about pure, basic
research. Dr. Serrano, who rightly relates science communication with
development since it is a subcomponent of development communication, is
talking more about technology, really… about applied science.

So, is there really a place for basic science in science communica-
tion? Because I think there should be a place for basic science and
shouldn’t we then start a philosophy of science?

Younger scientists want to make the science communication
process more participatory. This is a challenge for the Department of
Science Communication. I also agree with Dr. Serrano that science
communication, if it is for development, should emphasize the social side
of science or to contextualize the scientific innovations – science to solve
the problems of the society. We should know more of the development
process. We should know what development is.

We can safely say that the science communicators in the College
of Development Communication realize the importance of knowing
something about science and research. That is why we have our technical
courses. It would be nice if the scientists would also feel the same way
about knowing more about how to communicate. If to quote Dr. Guerrero,
“if Balili can do it, why can not the other physical and biological scien-
tists do it?” … because teaching is communication.
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 Communicating Research
Results: the R&D Mangement

Perspective

 
Dr. Jaine Cadoc-Reyes
University Extension Specialist
and Director
Research Management Center, UPLB

        ay I thank the organizers of this Second Roundtable Discus-
sion on Science Communication for inviting me to share a perspective on
science communication, that will eventually contribute to establishing a
common concept of science communication, and identify guidelines for its
practice.

Science communication, like a multi-faceted crystal, can be
appreciated in various perspectives. Communicating research results, as a
perspective can also have several spectra, one of which, I will discuss
with you this afternoon, the spectrum of R&D management.

1. Communicate What?

I have the privilege to be provided with a copy of the 1st

Roundtable Discussion on Science Communication, which also enlight-
ened me in developing this paper. Science communication is expected to
communicate research results in whatever domain (scientific, technical
and popular).

Research is a human activity directed towards the advancement of
science (know why) and technology (know-how) to enlighten the nature,
existence, and relationship of humans with the environment. Simply
stated, research searches for knowledge (science) as well as applies this
knowledge (technology).

M
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With the sophistication of concepts, what used to be simply
“research” has evolved into Research and Development (R&D) as a
component of Science and Technology (S&T). Worth noting is that R&D
has emerging typology, characterization, level/strata, and more innovative
concepts the creative brain can muster (i.e. the big and small R and D
combinations; the R&D continuum).

So what do we mean by research result? I hope, the set of results
will not just be an array of data from research activities, but rather it is:
(a) an outcome of product of R&D; and (b) an output of the R&D organi-
zation.

Likewise, research results generated from the different levels of
R&D (i.e. basic-applied, upstream-midstream-downstream research,
mission-strategic-service researches) cater to different audiences as well
as require different “processing” of code (language), content and treat-
ment from communicators.

Hence, this is a challenge for us to define – what do we mean by
“research results”?

· Product of R&D: Research Results or Technology?

The demand for any country to be globally competitive, more and
more emphasis is put on the generation of “technology” rather than
“knowledge.” If we further stress “product or research,” more so will it
refer to “technology.”

Yes, it is true that not all technologies are not research or R&D-
based. From the history of S&T, technology came first before science.
The Egyptians constructed the great pyramids, and the Incas erected
Machu Picchu first, before humankind, centuries after, conceptualized
what to call and organized the so-called principles – geometry, architec-
ture, civil engineering, physics, archaeology. Closer to home, the Ifugaos
built the rice terraces for ages before we called it sloping land agriculture
(SALT).

Yes, it is also true that not all technologies are original (inven-
tions), some are modifications or with some “value added” features. If you
travel from Northern Luzon to Southern Mindanao, you will be amazed
on the innovations Filipinos generated from Japanese-made motorcycles.



Building Bridges with Our Partners66

Again, yes, it is true, because of the increasing focus on technol-
ogy, lead to the ideation of several classifications based on its forms (i.e.
hardware-software, tangible-intangible), nature (i.e. materials, equipment,
energy, information, life, management), and phase of development (i.e.
trial and error, imitative-low/high level, novel).

· Output of R&D: Knowledge and Technology

The R&D organization’s (RDO) is a formal or bureaucratic
organization with its set of rules, procedures, and policies, which aims to
achieve leadership through scientific excellence and productivity (Reyes,
1993). Its work does not stop after scientific research results (technolo-
gies) have been published in international or local technical journals. Its
work extends to insuring that such results have “takers” or users as early
as research proposal stage and not only after the completion of research
work. Moreover, part of the obligation of the RDO is to determine the
effect of the use of technology on the users, the economy, and the cultural
and political system or environment.

The RDO performs two roles: knowledge and technology genera-
tor and disseminator from the premise that R&D is a component of S&T.
Hence, knowledge/technology generation and technology utilization are
the fundamental functions of RDO; and its product, logically are knowl-
edge and technology aimed at being used by intended clientele.

In the Philippines, about 80% of R&D, mostly in agriculture and
related fields, done by public agencies and government-controlled corpo-
rations. The professional work of science communicators in the communi-
cating research results will be valuable in the utilization of knowledge and
technology generated by the RDO, likewise, the RDO needs science
communicators in its technical support services in tandem with the
scientists.

2. Communicate How?

How does R&D communicate research results? Two of the most
popular methods are extension activities (i.e. training, demo farms) and
the production of Information-Education-Communication materials and
their dissemination to various audiences, through interpersonal, interposed
or mediated (including internet), and mass media.
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Some of the strategies or approaches often implemented are
technology transfer, business forum/ technology fair, social marketing,
technology business incubator, and S&T Park. Combinations of methods
and strategies are employed to ensure of the technology by the intended
client.

3. Who Communicates?

In our discussion, using the conventional model of communica-
tion, the sender or the source of knowledge and technology or if you want
to call it as research results, is the RDO in the perspective of R&D
management. And, who are the user of the knowledge and technology?
The Users are the people who or the institutions that has a stake or
interest on the generated knowledge and technology for utilization in their
production and consumption patterns.

The Users has so many nomenclatures: client, market, customer,
consumer, prosumer, beneficiary, stakeholder, audience, receiver, partici-
pants … and now, partners.

With the contemporary transactional model of communication, we
prefer the term “partners” to refer to the User. This makes sense since
their role can range from end-user to donor/fund-provider, from consumer
to policy-maker, from pupil to professor; and their influence can dictate
the RDO’s research priority and research allocation as well as in estab-
lishing its credibility, respectability, and sustainability (justification for
existence).

For an increased batting average in the utilization of research
results, the RDO needs relevant participation of the “partners.” With the
trend on commercialization of research results, participation is not only in
the presence of the intended clientele but with their active involvement to
some degree in research problem identification and in technology assess-
ment. In this manner, science communicators has the advantage and
capability to bridge closer as well as fortify relationship among these
partners.
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 PARADOX IN THE SCIENCE PROCESS:
CHALLENGES FOR

COMMUNICATING SCIENCE AND
TECHNOLOGY

DR. LUIS REY I. VELASCO
Dean, College of Agriculture
University of the Philippines Los Baños

and

DR. MA. THERESA H. VELASCO
Chair, Department of Science Communication
College of Development Communication

      esearch results consistently yield four problems in the promo-
tion of science and technology in the Philippines:

· Lack of public appreciation of science and technology;
· Lack of support for science and technology activities;
· Limited manpower training on science and technology

activities; and
· Scarcity of materials on science and technology.

Many solutions, all emphasizing the role of science communica-
tion asthe linchpin in the knowledge generation and utilization continuum,
have been put forward. It is easy to say that for science communication to
contribute meaningfully to national development, it should be able to
foster heightened consciousness and appreciation of science and technol-
ogy as a tool for solving day-to-day problems.

Before these solutions could be operationalized, however, there is
a need to look more critically into certain issues that we have hitherto
taken to be the acceptable way of thinking. Hence, a look at the paradox
in the science process and the challenges for communicating science and
technology borne of this paradox and other related concerns.

There is a common notion that scientific findings and the products
of science, a.k.a. technologies, are “infallible” or based on “truth” in the

R
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formulation of laws, principles, theories, etc.

While science aims to discover truth, the irony is that leading
science philosophers accept that truth cannot be ascertained by science
and its methods. (This is the basic reason for Popper’s proposal of
falsificationism.) In other words, nobody truly knows what truth is;
therefore, there is no method or way one could say that truth has been
discovered.

Therefore, the most science could do is approximate truth. And
this is done though the development of concepts, laws, and principles that
have explanatory and predictive properties or capabilities. However, in
reality, the above are simply working models or tools developed by
scientists. These models may work in terms of providing solutions to
problems but the fact remains that we cannot ascertain that these are
truths.

Following are some examples of the foregoing points. The notion
that the earth is in the center of the universe was a working model but
some discrepancies were found that led to the revision of that notion.
Another example concerns the fixity of biological species, which was later
on modified to accommodate the idea that species are evolving.

The foregoing points give rise to several challenges to communi-
cating science:

· While the need to communicate science and technology is
paramount, science communicators should avoid giving the
impression to the public that science and technology are
infallible.

As F. Sherwood-Taylor wrote a more than a quarter-of-a
century ago:

The responsible citizen of the world must come to an understand-
ing of the way in which science influences and will influence philosophy,
religion and the externals of living; this, he can accomplish only by noting
the directions in which science has been modifying these matters in the
past (i.e., history), and following those tendencies into the future.

· In science reporting, there is a need to emphasize equally the
process and content of science and technology.

In the emphasis given to communicating research results and
technological improvements, undue emphasis might have been
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given to the know-how at the expense of the  know-why. The
need to understand science and the scientific process is very
basic to the understanding and appreciation of science and
technology. More
importantly, such understanding and appreciation are critical
to the productive utilization of science and technology toward
the development of a science-and-technology culture in the
country.

· It is critical to promote scientific discourse and debate
through scientific and technical reportage and writing. This
calls for a comprehensive coverage of science and technology
stories, in the process presenting all sides of an issue, as well
as scientific evidences.

It has been observed that there is still much to be desired in
terms of the media coverage of science and technology
stories. In a nation where the population continues to exhibit
a penchant for entertainment (which incidentally now includes
politics), sports, and tele-shopping, science and technology
will continue to be treated as a “public service” concern
relegated to the non-prime-time hours in the broadcast media
and in the less-attention-catching inside pages of the newspa-
pers.
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 Discussion on
Communicating Research Results

 
Mr. Rudy Fernandez
Science Writer
The Philippine Star

            agandang hapon po sa inyong lahat!

First of all, I would like to thank DevCom for inviting me to this
occasion in which the topic is very close to my heart. For the information
of everybody, we have just organized the Philippine Science Journalists
Association or PSIJourn. We will start our first science journalism
congress tonight and our theme is almost the same as your theme which is
“Linking S&T with the Grassroots.”

I hope I can give justice to this splendid presentation of Jaine (Dr.
Reyes). I have read her paper but there was more from listening to her
through those PowerPoint presentations. I will do my best to react to it
and add some of my experiences in science journalism for the past 35
years. Actually, I started in 1965. We started DEPTH News in 1967 with
my Ninong Johny Mercado and my Ninong Romeo Abundo.

Communicating research results is more formidable for beginners
because when we say research or thick dissertations, thick MS thesis, or
science reports by scientists replete with scientific gobbledygook …
quoting from Senator Biazon. It’s a very challenging task. But it is a very
rewarding task also because you are helping people simplify things. You
do not allow technology to just yellow in the library shelves. All you have
to do, you must report these to the people.

This morning, somebody said that research is meaningless if its
results are not disseminated to the people for whom it is intended. I

M
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remember when I covered the first workshop here of the Research Man-
agement Asia Project 28 years ago, in the CEC. There was one speaker
who quoted William David Hopper of then International Development
Research Center of Canada (IDRC). Hopper, as quoted by the speaker
said, “research is one of the main streams of agricultural growth. But
research without communication to the farmers is as barren as communi-
cation without research results.” Based from this quotation, you can see
the importance of communication. There was a book that I’ve read which
says that it is okay for husbands and wives not to talk for a month or so
but they must never fail to communicate.

I took note of six points in Dr. Reyes’ paper.

1. Complexity of research

You have a good list of audiences because for all we know,
research or technology is audience-specific and location-specific.
What is important to the industry may not be important to the people
out there. A typical example is the technology on swine production.
You write it but you don’t have to send it to a community newspaper
in Sulu or in the Muslim areas. The same thing, you don’t have to
write something about new varieties of strawberry for the farmers of
the hot lowlands because strawberries grow in semi-temperate re-
gions. S&T has a wide variety of audiences. We have the government
officials, the lawmakers, the scientists themselves, the farmers, the
fisher folks, the housewives, the entrepreneurs, the students, and so on
and so forth. There are technologies that suit them. What may not be
important to one segment of society may be very important to the
other segments of the society.

2. What do we mean by research results?

I can go far by asking when are you going to disseminate research
results? Should it be just after wherein the results are not that smooth
or “mature”? That is the word used by scientists for major technolo-
gies. But who decides when a technology matures? Do they have
criteria in deciding when a technology is already mature and ready for
dissemination to the intended audiences? If you read the research
highlights of PCARRD, there is a classification of information for
dissemination, for information, and so on and so forth.

 There are times that communicators “get burned” because of
wrong information. To cite to you an example, only two or three
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weeks ago, there came out a report in a  newspaper about a new
variety of strawberry. It came out in the front page…a new variety of
strawberry that can produce 13 thousand tons per hectare. They used
the “tons. ” Then I asked one of the editors, “did you ever edit your
figures?” Do you believe that? 13 thousand tons of strawberries per
hectare? When you translate that into kilograms, that is 13 million
kilograms. There was another one that I’ve read in the newspaper…
cassava variety that can turn out 30 thousand tons per hectare.
Another one, two weeks ago, there came out an article which says that
marijuana in the Cordilleras produce 200 billion pesos worth for the
last three months. These are unbelievable figures that should not pass
the editors’ eye.

3. Roles of research and development organizations.

According to Dr. Reyes, “there should be knowledge and technol-
ogy generators.” Right. I also agree with her when she said “technol-
ogy generators should play a role in the dissemination of technology.”
A very good example is that of VISCA, Visayas State College of
Agriculture. Now, it is Leyte Institute of Technology. One of the
reasons there’s the BSP varieties (e.g. BSP1, BSP2, etc.) is because
they took pain in the dissemination of the new technology to the point
that it won the first prize in the invention category in a science fair in
Manila. It may not be the main function of scientist to disseminate
technology but they should play a role especially when dealing with
science communicators because science communicator have to know
the real McCoy or the scientists themselves so that they would not get
“burned” because of wrong information.

4. Many researches are being done in the country.

Dr. Reyes noted that there are a lot of research being done in the
country. In fact, her figure says that 80 percent of R&D is being done
by government agencies and government-controlled corporations.
That is very true. If you see the educational landscape of the country,
there are now 108 state colleges and universities. At least more than
half of these are in agricultur related sciences. In fact, Association of
Colleges of Agriculture of the Philippines (ACAP) has about 35
members now. These are conducting researches year round. Universi-
ties now have four functions. It used to be three: instruction, research
and extension. Now, they have added another one which is production.
This is exemplified by the Central Luzon State University (CLSU).
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These Universities have become popular due to the commodities they
are working on. If you say VISCA, that’s rootcrops. If you say,
Benguet State University in La Trinidad, you refer to rootcrops and
flowers. If you say University of Southern Mindanao in North
Cotabato, you refer to its plantation crops. They are doing so many
researches all throughout the year. In fact, the typical example is the
report of PCARRD. It shows how many research studies are being
done every year particularly by state colleges and universities in the
country.

5. Research and Development Organizations need science com-
municators

I fully agree that the RDOs need science communicators in their
technical services in tandem with the scientists. This is not hard to
appreciate. Like the late Drilon, my former boss said, “scientists
musts help to communicate the results of their activities to the com-
mon people.”

6. Scientists and end-users must work together and strengthen
their relationship

For the successful utilization of research results, the RDO and
users should work together in the research problem identification.
This should strengthen their relationship. Many research institutions
are now practicing this. To cite an example, the Philippine Rice
Research Institute, particularly in the development of its microtiller
suited in the rice terraces in Banaue. The agricultural engineers of
PhilRice dismantelled the prototype. They gathered the farmers and
they demonstrated the microtillers to them. Then they asked for their
comments on the operation of microtillers. Mind you, after the
development of the microtillers, it was easily accepted by the Banaue
rice farmers. This an example of involving the people in the research
process.

I agree and I support, 101 percent, the statement of Dr. Serrano that
the training of the science communicators on basic sciences should be
sufficient to enable him/her to comprehensively understand both the
positive and the negative side of the scientific or technical innovations.

We should develop a pool of very good science writers to support
national development. I am very happy to note that our national agricul-
tural research system, which is operationalized by PCARRD is one of the
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strongest and the most viable in the developing world. In fact, it has
become a model in some developing countries. But from my experience
over the past few years, I think they need help especially with the chang-
ing landscape of science communication in this country. They need new
skills, new orientations, and inspirations. Along that line, we have now six
science communities composed of research institutions. The first one to be
established was the Los Baños science community, then we have the
Bicutan science community, the Quezon City science community, Manila
science community, Muñoz science community and lately, the Batac
science community. These institutions need science writers. In fact, when
they have heard about this science journalism congress we are organizing
tonight, they have shown interest.

After I have said all of these, I have  good news for you. Secre-
tary Montemayor of the Department of Agriculture recently announced
that starting this year, the Department of Agriculture will tap people to
train their people in the country side with regards to science reporting.
They will disseminate research results generated by state colleges and
universities, government agencies and experiment stations. He says that
the idea is to popularize scores of world class R&D outputs, discoveries
and breakthroughs churned out every year by Filipino agricultural scien-
tists and fishery experts and make them relevant and accessible to farmers
and fisherfolk as well as responsive to their needs.

In closing, I would like to quote one of my favorite quotations, as
far as my profession is concerned. This came from Albert Einstein. He
said, “It is of great importance that the general public be given the oppor-
tunity to experience consciously and intelligently the efforts and results of
scientific research. It is not sufficient that its result be taken up, elabo-
rated, and applied to a few specialists in the field. Restricting the body of
knowledge to a small group, deadens the philosophical spirit of the
people, and leads to spiritual poverty.”

Thank you very much.
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§ Relevant Issues Discussed

§ When scientists from different fields meet, they exchange ideas and
knowledge. They do this because they have to integrate scientific
information. Their findings should be disseminated as a holistic,
integrated set of information. It is not done individually or solely
based from their respective “boxes.” Synergy is a very important
value in the field of science. However, scientists find it easier to
communicate with other scientists than with non-scientists.

§ The way scientific articles are presented is not the way scientists
work. The scientists should know how readers read. They should
understand how the people behave when reading. Scientists should
know how the general public interprets information. Likewise, the
communicators should learn how scientists write. This is the science
of science communication, a very essential field for both scientists
and non-scientists.

§ A number of scientists seek the help of communicators in populariz-
ing their scientific and technical papers. In other words, scientists
needed help to write. This calls for a harmonious relationship
between the scientists and the writers. If there would be someone to
help scientists to write, scientists can save time which can be
devoted to his science.

§ Scientists are interested in research on research. They learn how
fellow scientists think and what motivates them to do research. It is
noted that scientists are motivated to gain respect from their peers.
Thus, scientists conduct research to gain credibility, acceptance and
respect of other scientists. However, they need the help of communi-
cators in organizing and presenting their papers because often
times, scientists are bothered with so many scientific problems that
they can not clearly present what they have to present.

§ Scientists are not always rational. Sometimes, they do not interpret
things correctly. On the other hand, communicators may not always
be effective communicators. These are premises on which the
partnership should be based.

 

Relevant Issues Discussed
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§ It is not clear how much time do we need for a sizeable part of the
population to be IT literate. However, it is noticeable that although
IT helps in disseminating info, it also hinders it. Those who have
the information are also those who have access. Thus, science
communicators have to process-oriented rather than skills-oriented.

§ Fascination with technology is not bad. This helps us to get the
attention of the audience. However, we have to choose the media
that can effectively transmit the message to our clients. The chal-
lenge is to bring the audience from fascination to understanding.

§ The government has plans and programs that hope to lead Southeast
Asia in terms of IT. But then, we as individuals should take the
initiative. This needs a multisectoral approach.

§ It is important that we build the content first before we think of the
medium in able to maximize ICT. The medium does not have to be
IT-based for as long as it suits the audience and we get our message
across.

§ Science communicators should at least have the background in
basic sciences. They should be encouraged to take these courses
seriously because it will be their edge over other communicators.

§ The government, as science communicator, should be the first in the
heirarchy of stakeholders. However, it looks like that the govern-
ment gives little emphasis in promoting science. This can be seen in
the insufficient funds allocated to concerned agencies. For instance.,
the promotion of the importance of biotechnology failed due to lack
of funds.

§ There should be a dynamic process in screening students who will
major in SciCom. Priorities must be given to students who are not
afraid to take basic sciences.

§ DevCom should design a strategy to promote science communica-
tion.

§ There’s no substitute for scientists who knows how to communicate
and communicators who knows science.



 

Synthesis

 
Dr. Melinda F. Lumanta
Associate Professor
Department of Science Communication
College of Development Communication

         ood afternoon!

The task given me today is the synthesis of the whole day’s
activities. I’m beginning to wonder why this role was given to me by my
colleagues in the Department of SciCom. I think it’s because I’m the least
visible in the department due to my commitments in the UPOU. So in one
of the meetings, they conspired to assign me the task because I wasn’t
there to object. But just the same, I willingly obliged because I thought
this was a perfect opportunity for me to focus a whole day on such an
important topic as science communication.

So I will try my best to accomplish this task. Let me assure
everyone that we have put all our resources to capture the discussion
today on video, audio and electronic media. We cannot give all that back
to you this afternoon but we promise to process all these information after
today’s session and produce the published proceedings. So with your
permission, allow me to do my part and refresh you on what transpired
since this morning. If  you recall, there were four “domains” of science
communication we focused on: Scientists Communicating with Scientists,
Communicating Science thrugh ICTs, communicating Science with the
Public and Communicating Research Results.

Scientists Communicating with Scientists

Dr. Malayang attempted to give us an insight into the mind of the
scientist.  This was further elaborated on by Dr. Fernando who spoke as a
scientist.  Both of them emphasized the special mode of thinking of

G



scientists characterized by the use of scientifc lingo.  As such, there is a
tendency for scientists to put up and, in fact, remain in their “comfort
zones”, according to Dr.Malayang.

In the session, it was clarified that Dr. Malayang’s paper focused
on scientists communicating with pseudo-scientists.  Dr. Fernando, on the
other hand, focused on scientists communicating with scientists.  He
begins by stating that science is unnatural, prone to error and hierarchical
- a culture all to its own.  Scientists do communicate among themselves
using their language, standards, and norms.  Scientists know what they
seek. They are often usually emotionally involved in their work. Further,
they are governed by ethical standards in their communication with each
other.

It was pointed out that there is a distinction between science
writing for non-scientists by non-scientists and science writing for non-
scientists by scientists.  There are weaknesses in both cases.  It is in this,
however,  where collaboration between communication scholars and
scientists could be worked out.  It was further suggested that perhaps the
idea of a science of science communication be pursued.

Communicating Science through ICTs

It is very reassuring to hear Dr. Navarro refer to a concrete
discipline called science communication. According to her, science
communication provides the means to developing socially robust knowl-
edge.  It involves the process of generating new, mutually acceptable
knowledge, attitudes and practices; a dynamic exchange process in
sharing a single message; and a process of negotiation.  In all these,
communication plays the all important role in enabling various stakehold-
ers to participate in the social processes of debate and decision-making in
issues of importance to them –  be it in the field of biotechnology or in
other fields.

It is also heartening to know from Dr. Navarro that Science
communication is “riding on the threshold of enormous potentials where
communication scholars are being joined by scientists and other interest
groups.” In the present time, she makes the observation that science
communication is often equated with information technology. In this
regard, ICTs should be considered as a tool in science communication. In
the discussion, it was pointed out that while ICTs facilitate communica-
tion of science there are constraints such as cost, access and infrastruc-
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ture.

On the practical side, Dr. Navarro identified in her paper the
following as guidelines for the practice of science communication. A
Science communicator must be able to:

1. proactively attend to and respond to the nuances of his field of interest
2. contribute to being part of the process of developing the “socially

robust” knowledge in his domain and in facilitating its production
3. facilitate the process by which science understands the public and vice

versa
4. be a part of rather then a mere appendage of the scientific system in

which he belongs.

Communicating Science with the Public

There were two papers that dealt with the topic on communicating
science with the public.

The first paper delivered by Dr. Serrano takes the perspective that
the scientist and the clientele share the common goal of development. Both
the scientist and the clientele have their own levels of knowledge and
practice with “science” in it. The important link between these two entities
is the science communicator.

The science communicator, therefore, needs to give attention to
issues that include, among others, heterogeneity of target audience, need
for balanced reporting, demystification of science and need for impact
assessment. As a mediator, the science communicator provides the link
between the scientist and the clientele not only in conveying results of
science but also in relaying knowledge and feedback from the clientele.

The second paper, delivered by Dr. Guerrero, started with a video
presentation to highlight DOST’s efforts to “knock at the doors” of their
publics. These publics have different subcultures which must be recog-
nized as we communicate with them. He cites these subcultures to include:
science advocates and patrons, science makers, science users, science
brokers and lastly but perhaps most important, the family and school
subcultures.

Dr. Quebral observed in the two papers the move away from a
linear model of communication. To reflect the shift from a linear model to
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a more interactive model, Dr. Quebral suggested to change “communicat-
ing science to the public” to “communicating science with the public.”
She further suggested the orchestrator or manager role of science commu-
nicators as they communicate with the public.

The discussion in the open forum, among other things, revolved
around the strengthening of the preparation of science communicators by
providing a good set of basic science and technical courses.

Communicating Research Results

Dr. Reyes’ paper begins with identifying the products or outputs
of Research and Development Organizations (RDOs) – knowledge and
technology. According to her, there are two popular ways of communicat-
ing such scientific output, namely, through extension activities and IEC
materials. Dissemination to various audiences are done through interper-
sonal, mediated and mass media approaches.

Mr. Fernandez, supported the points raised in Dr. Reyes’ paper.
Specifically, he pointed out that science communicators have to know
their audience, accurately report technologies and their significance, and
help scientists communicate research results to their audience.

Moreover, he supported the idea that a pool of science communi-
cators be developed and these science communicators need to be kept
abreast of scientific developments as brought out in the earlier discus-
sions.

Through this roundtable discussion, we hope to have covered the
spectrum of what we have conceptualized as science communication. We
discussed the variuos domains of science communication from theoretical
and practical points of view. There’s much more to do for us in the
College of DevCom and more particularly in the Department of SciCom.

We have gone full circle. This morning Dean Cadiz traced for us
the history of DevCom or SciCom. With the inputs in today’s roundatable
discussion, we are now seeing a more defined subfield of DevCom, that of
science communication. As Dr. Navarro put it, “the time is now for
science communication.”  And certainly, this is something to be happy
about.

Thank you and good afternoon.
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Closing Remarks

Dr. Maria Celeste H. Cadiz
Dean
College of Development Communication

 

        r. Quebral, Dr. Jamias, our remaining speakers Dr. Jaine
Reyes, Mr. Rudy Fernandez, colleagues and staff, ladies and gentlemen,
friends:

Before we declare a pause this evening to putting our heads
together, perhaps it is worthwhile to reflect or think of the tasks ahead.
Such a list of tasks to do is also part of the fruits of the day’s exchanges.

My question in the last session on what direction we may extract
from the day’s discussions towards course development was hoped to lead
to this identification of “things to do”.  Well, as Dr. Mendie Lumanta has
pointed out in her synthesis of the day’s discussions, the proceedings of
this second roundtable discussion will be in itself a knowledge product;
just as the process that we went through today was a knowledge product.
For today’s accomplishments, we should congratulate each one of us, but
most especially the ones who took the hard road, the road less traveled. I
recognize that organizing the day’s activity was the product of a lot of
hard work for a very small department – the Department of Science
Communication.

Earlier today, someone remarked that everyone takes a path of
least resistance because that is human nature. In relation to this statement,
I am reminded of how Ms. Cynthia Mamon shared with me her insight on
success in the course of our exchanges today.  She explained that she had
shared this insight with a graduating high school class in whose com-
mencement exercises she served as guest speaker.  Success, according to
Ms. Mamon, is not spelled by our education or training or perhaps titles
or positions, but by overcoming our obstacles. I think in successfully
organizing this day’s activity, the Department of Science Communication

D
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deserves a pat on the back for overcoming all possible obstacles it en-
countered to give us this Second Roundtable Discussion on Science
Communication.

Aside from this sense of accomplishment, the day yields its other
fruits including more things to do, as follows:

· For our undergraduate curriculum, a lot of direction has been
pinpointed in terms of enriching our existing courses.  The papers
presented and discussions that transpired today should in them-
selves find their way into our course contents.  And I am saying
this not just for sci com major courses, but for our communica-
tion research, development journalism, and other courses where
today’s discussions would be relevant.

Perhaps it would also be useful to share with you now that while
we had been engrossed today in the various areas, concerns, and issues of
science communication, our curriculum committee chair, College Secre-
tary, and Instruction Coordinator were seeing through the endorsement of
our curricular proposal in the University Council’s Curriculum Committee
meeting.  We are proposing for 100 percent adoption of the Revitalized
General Education Program (RGEP) in our BSDC curriculum.  This has
a bearing on the kinds of science courses our students will be taking, and
hopefully they will be more appreciative of science than the students in the
old curriculum. (Just as added information, our proposal is essentially for
BSDC students to take 15 units of optional GE courses in each of the
three domains of the RGEP, namely, the arts and humanities, social
sciences and philosophy, and mathematics, science, and technology; to
take two additional major courses as electives; and to add one unit to the
total number of units in the curriculum, from 150 to 151 units.)

· Other fruits of this day’s exchanges include directions pinpointed
towards knowledge building in the science of science communica-
tion as a field of specialization of development communication.
The application or the relevance of the constitutive or interactive
or transactional models as against transmission or linear models
offer areas for further understanding the processes in science
communication, which would also point out ways in which we
could practice science communication better.

· Perhaps not a fruit, but a reminder, we have seen how large the
tasks ahead of us are. We have seen the relevance of the field, the
challenges ahead, and we continue to note how few we are, yet
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recognize that there is strength in numbers.  Let us then continue
to network with each other, with scientists, with other possible
partners. Dr. Jaine Reyes showed the possible partnerships in
research management, which we may also adopt in science
communication. Indeed, there is work ahead for the Philippine
Science Communication Foundation (PhilSciCom). The challenge
is for the Department of Science Communication to take the lead
in this network of science communicators. Let me remind the
Department that the whole College is and will be behind and
beside you in advancing the practice and study of science commu-
nication in development communication.

· Areas for further training towards enhancing competence in
science communication were also pinpointed today.   A most
pervasive observation was our need to further enhance our
literacy in information technology or IT.  We need to continually
work towards understanding better the fast-advancing technology
so that we know how to take the best advantage of them.  As Dr.
Mariechel Jamias-Navarro shared today, these technologies are
here; we cannot ignore their potentials anymore.

Today, one of our four small departments invested their resources
as a step in advancing a domain of development communication, science
communication.  But the whole College, not just the Department of
Science Communication, may actually reap the fruits of the day’s labors.
Our respective faculties in educational communication, development
journalism and community broadcasting ought to see the applications and
relevance of science communication in their respective domains, which are
not clearly separated by distinct boundaries, all belonging under the
discipline of devcom anyway.

And so, as we now declare a pause in our process of discoursing
science communication and development communication, I wish to thank
all of you who stayed, who came, and most especially those who shared
and presented, served as discussants, organized the activity, and hosted us
today.  I reiterate our special thanks to SEARCA and its Executive
Director Dr. Ruben L. Villareal, who, in willingly hosting this activity
showed the institution’s commitment to science communication, itself
having its own knowledge management program.

May we all have a pleasant and peaceful evening.
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Rationale

Science communication (Scicom) is the newest course offering in
the College of Development Communication, having started only as a
major field for undergraduate students in 1998. In a span of only three
years, the number of Scicom majors has grown to 102, the second highest
after Educational Communication (Edcom).

The first roundtable discussion had for its theme “Discoursing
Science Communication.”  Through this, science communication as a field
of specialization under the discipline of development communication has
been affirmed by the existence of a body of knowledge/literature, course
offerings, and scientific organizations dealing on this field of study in US,
Europe, and Canada.

Science communication is a partnership between and among the
scientists (who generate knowledge), the communicators (who package
and disseminate this knowledge), and the public (who utilizes or applies
this knowledge). This partnership is, however, dynamic, multi-directional,
and transactional.

As a new breed of professional practitioners, science communica-
tors have to build bridges with their partners. This second roundtable
discussion is an initial effort towards that end.

Objectives

1. Establish a common concept of science communication as a domain
of development communication among the scientists and communica-
tors.

2.     Identify the guidelines for the practice of science communication by
         both the scientists and the communicators.

Appendices A & B
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Time Activity 
8:15 – 8:45 Registration  

Ms. Maggie Rose B. Almoro 
Instructor, UPLB 

8:45 – 9:00 Welcome Remarks 
Dr. Ma. Celeste H. Cadiz 
Dean, College of Development Communication 

9:00- 9:10 Overview of the Roundtable Discussion 
Dr. Ma. Theresa H. Velasco 
Associate Professor and Chair, DSC 

Paper Presentation 1 
9:10 – 9:30 Scientists Communicating to Scientists  

by Dr. Ben S. Malayang III  
Chief of Party, Eco-Governance Project, DENR-USAID  

9:30- 9:50 Discussant  
Dr. Edwino S. Fernando 
Professor and Director, Makiling Center for Mountain 
Ecosystems, UPLB 

9:50 – 10:20 Open Forum 
Prof. Luningning A. Matulac 
Assistant Professor and Chair, DEC 

10:20- 10:35 Coffee Break 
Paper Presentation 2 

10:35 – 10:55 Communicating Science Through ICTs  
by Dr. Mariechel  J. Navarro 
Manager, Crop Biotechnology Information Center, 
ISAAA, Southeast Asia 

10:55 – 11:15 Discussant  
Ms. Cynthia R. Mamon 
President and CEO, Sun Micro Systems  

11:15 –11:45 
 

Open Forum 
Dr. Madeline M. Suva 
Associate Professor and Chair, DDJ 

11:45 – 1:30 Lunch Break 
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Paper Presentation 3 
1:30 – 2:10 

 
Communicating Science to the Public  
by Dr. Rogelio C. Serrano 
Director, Forestry and Environment Research Division, 
PCARRD 
 
and  
 
by Dr. Jose L. Guerrero 
Executive Director, Science and Technology 
Information Institute, DOST 

2:10 – 2:30 Discussant 
Dr. Nora C. Quebral 
Professor Emeritus, UPLB 

2:30 – 3:00 Open Forum 
Dr. Ma. Theresa H. Velasco 
Associate Professor and Chair, DSC  

3:00 – 3:15 Coffee Break 
Paper Presentation 4 

3:15 – 3:35 Communicating Research Results  
by Dr. Jaine C. Reyes 
Director, Research Management Center, UPLB  

3:35 – 4:00 Discussant  
by Mr. Rudy Fernandez 
Writer, The Philippine Star 

4:00 – 4:30 Open Forum 
Prof. Ma. Stella C. Tirol 
Assistant Professor and Chair, DDBT 

4:30 – 4:45 Synthesis 
Dr. Melinda F. Lumanta 
Associate Professor 

4:45 – 5:00 Closing Remarks 
Dr. Ma. Celeste H. Cadiz 
Dean, College of Development Communication 

Appendix C
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