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1.

Preface

There is an increasing focus on science being linked to providing practical solutions to environmental
problems. Although excellent science can be done, of itself this will not cause change mainly because
channels to use this information and create change are poorly developed: This requires broader and more
effective communication of the scientific insights being gained. Even where the solutions to
environmental problems are clear, management, political, and ultimately public support are needed to
institute the solutions. Therefore, utilizing current research effectively requires tools to facilitate
effective communication, not only to scientific peers, but also managers, government, and the general
public.
The LOICZ/IHDP Training Workshop on Science Communication, held 12-14 September, 2005, in
Bangkok, Thailand, brought together 33 people from 10 countries ranging from scientists to environmental management practitioners to project managers (Appendix 1 & 2). The purpose of the workshop
was to provide a forum to disseminate principles and practices developed by the Integration and
Application Network (IAN) (http://ian.umces.edu). This report provides some background to science
communication followed by appendices of a report from the workshop including the materials
produced by the participants as part of this capacity building activities. The workshop was financially
and logistically supported by LOICZ, IHDP, the Southeast Asia Regional Committee for START
(SARCS), and the Global Change SysTem for Analysis, Research and Training (START).

2.

Why is effective science communication important?

The essence of effective science communication is the development of content-rich, jargon-free,
communication-based materials. Content-rich refers to communication which is replete with data and
ideas. Jargon -free refers to the elimination of shorthand notation that scientists use to communicate
within their peer groups—this means removing acronyms and maintaining a common language basis
for explanation of concepts. Communication-based refers to focusing on the intended audience and
providing an even broader base of accessibility for a wider audience. Effective communication is an
important part of doing science. There are several ways in which attention to the communication aspects
of science can also improve science. Completeness envisions the ‘story’ that is being conveyed and can
lead to a more comprehensive research program, in which each element of the story is addressed. Having
conceptualized the ‘storyline’ for the science communication product, holes or gaps can be filled-in in
order to make the story
complete. Context is
Creating social change and
identifying linkages and
solving environmental probdeveloping comparisons
lems requires power and
that
can
lead
to
knowledge. Scientists have
important insights. The
high knowledge but little
power, whereas politicians
search for explanations
have a lot of power but often
of temporal or spatial
little knowledge of many envicomparisons often leads
ronmental problems. Effective
science communication can
to a fresh perspective on
facilitate this link between
the data. Visualization is
knowledge and power, informa powerful communicaing and empowering the public
tion tool which can
to produce social change.
provide unique insights.
For example, production
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of a map using overlays of different elements can provide a linkage that may not otherwise be obvious.
Aerial photographs combined with a conceptual diagram provide another example of individual visual
elements that would not be as powerful individually as they are when combined. Synthesis is achieved
by combining different data or approaches, which can lead to novel insights. For example, combining all
the data on a topic and developing either a mathematical depiction or a correlation with another feature
can create important benchmarks.

The essence of science communication
Effective science communication requires attention to the messages that are to be conveyed that
depends on the “art” of communication, allowing adequate time to produce science communication
products that includes time for feedback and revision. Good science communication requires attention to both the science and the presentation. In general practice, the vast majority of the effort by
scientists is in the collection and analysis of data, with little time or resources devoted to the communication of science. Rather than science communication being an afterthought, factoring in the time
and resources that are needed for developing a quality communication product is recommended.

3.

What is effective science communication?

Effective science communication is the successful dissemination of knowledge to a wide range of
audiences, from specialist scientists through managers and politicians to the public. Many scientists
believe that doing excellent science is enough and that this knowledge will be found and used at the
appropriate time. Unfortunately, the public, politicians, and even environmental managers rarely read
journal articles or highly specialized books—so these media alone do not constitute effective science
communication. Increasingly, scientists are called upon to comment on current environmental problems
and search for solutions—however, they are often left lacking tools to communicate the knowledge that
they have, especially in the face of the uncertainty inherent in the scientific process. A scientist usually
cannot be 100% certain, which is problematic to those responsible for decision-making. However, with
appropriate communication tools, it is possible for scientists to better explain their messages to a broader
audience—creating greater understanding and demystifying both scientific knowledge and the scientific
process. Only when this is achieved by effective science communication will the relevance of science
increase to society in general.

3.1

Providing synthesis, visualization and context

The key elements of science communication are synthesis, visualization and context. Raw data do not
provide much insight to anyone except perhaps the investigator collecting the data. Rather, data that have
been analyzed, interpreted and synthesized are needed for meaningful science communication products.
Visualization is key, as the audience must be able to see the who, why, what, where, when, and how of the
data that is used to support the ideas. Making a point with data visualized is very powerful, but the
audience needs to be able to see and interpret the data themselves. Context provides answers to the
important questions “Why should we care?” or more simply, “So what?” and can include using comparative data so that specific examples can be characterized as ‘high’ or ‘low’ relative to regional or global
extremes.
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3.2

Simplifying terms, but not content

Don’t dumb it down, but do raise the bar. Assume the audience has very little prior knowledge of the
particular study, but also assume that they are intelligent and knowledgeable.

3.3

Assembling self-contained visual elements

Science communication relies on the use of images, maps, photos, tables and figures, video clips and
conceptual diagrams. Science communication principles can be applied to proposals and papers published
in peer-reviewed scientific journals, newsletters, books, videos, mass media, and effective communication
at meetings and conferences. Creating effective graphics and illustrations is often time-consuming, but
appropriate use of illustrations will dramatically improve the communication of your story – a picture is
worth 1,000 words!

3.4

Conceptual diagrams

Conceptual diagrams are an effective tool to
communicate complex messages in a simple
and informative manner and help to clarify
thinking. Words can be ambiguous but an
image commits to the message being
portrayed. Use of symbols in conceptual
diagrams is an ancient communication technique to depict unequivocal messages. Conceptual diagrams facilitate communication,
both one-way (the presentation of the idea) and
two-way (idea development). They depict
essential attributes of the system and depict
processes at different scales as well as
evolving to capture an increasing understanding of the system. They can be used to
identify gaps in, priorities of, and essential
elements of knowledge by communicating
concepts, summarizing information, and
indicating key processes.

Conceptual diagram depicting processes that attenuate
light.
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3.5

Satellite photos and maps

These images provide geographic context
and are information-rich. Satellite photos
provide extra information by showing topography, land use, and clarity, depth, and
movement of water. A series of images can
be useful in accentuating differences and
tracking temporal changes.

3.6

Photographs and videos

Photos provide unique information. Aerial
photos can serve as site-scale ‘maps’.
Experimental photos can depict methods
and display visible impacts of experimental
manipulation, especially when taken at
different times during a study. Photos can
also provide context, help verify conjecture
and anecdotal evidence and ‘set the scene’
for research. Such photos are also useful in
involving the community by making the
public aware of changes in their environment, and can help to determine targets for
restoration efforts.
Short video clips inserted into presentations can help to tell a story by capturing
motion, perspective and sound. They can be
effective to show an organism or habitat that
may be unfamiliar to an audience.

Maps provide information about experimental or sampling locations, as well as the local geographical context of the area.

What is effective science communication?

An example of using photographs to portray information. The aerial photo on the left provides the
larger-scale context by showing the location of the study site, and even the algal bloom is visible as
the darker-coloured areas. The photo on the right contains the detail of the algal bloom.
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3.7

Data

Data are the backbone of research, and can be displayed in a variety of ways. Graphs and tables are the
most common forms of data presentation. Graphs are the most common way of displaying data, and
when formatted correctly, are a very effective way of communicating a message. Tables are an excellent
way of presenting a lot of data, especially when you are making comparisons between many variables.

3.8

Eliminating jargon, defining your terms and minimizing acronym usage

Science is full of jargon, which Webster’s Dictionary defines as nonsensical, incoherent, or meaningless talk
and also as the specialized or technical language of a trade, profession, or similar group. These two definitions
immediately illustrate why jargon can confuse or alienate members of an audience who are not familiar
with the field of study. Instead of using jargon, translate it into terms that can be understood by
somebody who has no background in your field.
An acronym is a word formed from the initial letters of a name, such as WAC for Women’s Army Corps, or by
combining initial letters or parts of a series of words, such as radar for radio detecting and ranging (Webster’s
Dictionary). Acronyms are very common in science writing and are used to communicate names of
organizations, processes and concepts. Every field of science has its own acronyms which are often
specific to that field, which can result in a lack of clear communication if an audience is not familiar with
the field. The use of acronyms should be minimized to avoid confusion, and if they are used, they
should always be defined the first time they are used.
A jargony sentence full of acronyms and unexplained terms might be:
In years of high precipitation, conductivity of Chesapeake reduces and loads of TP, TN and
siliciclastic sediments increase. These changes result in HABs as well as reduced DO and
Kd which result in reduced growth and spatial extent of SAV.

The translated version, although slightly longer, is much more understandable:
In high rainfall years, more freshwater enters Chesapeake Bay, bringing with it large
amounts of nutrients (mainly nitrogen and phosphorus) and terrestrial sediments. This can
lead to harmful algal blooms (HABs) in the water, as well as reduction or even of removal of
oxygen in deeper water. Algae and sediment in the water reduce the ability of light to pass
through the water, and absence of oxygen and light result in reduction or death of aquatic
grasses.

3.9

Combining communication elements

Visual elements can be combined to provide unique information. For example, a combination of a
photo and a conceptual diagram can effectively orient the audience to your study site, or explain
methodology. Photos and graphs together can help with the visualization of your results. Results can be
overlaid onto maps, helping the audience envisage the overall context of your results.
In the science newsletter shown below, all the visual elements discussed above—conceptual diagrams,
satellite photos, maps, photos, graphs and tables—along with a judicious amount of text, are used to
communicate the story about sea level rise and the flooding associated with Hurricane Isabel in
September, 2003.
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On the front page, the satellite
photo gives the big-picture
context of Hurricane Isabel
over the east coast of the USA.
The graph of the storm surge
and the photos of flooding tell
a more regional story.
On the back page, a comparison between Hurricane Isabel
and a 1933 hurricane is given
by a table of data comparing
the two storms, a map showing
the tracks of the hurricanes,
and an historical photo showing erosion damage after the
1933 storm.
In the centre spread, sea level
rise is addressed by graphs
showing projected temperature, sea level rise, and longterm data from a tide gauge in
Baltimore.
A
conceptual
diagram with a self-contained
legend depicts the processes
leading to sea level rise. The
local context to Chesapeake
Bay is given by a map showing the elevation of the coastal
plain surrounding the bay. A
historical photo and a recent
photo graphically depict the
results of sea level rise and
erosion in Chesapeake Bay.

4.

Conclusion

If scientific knowledge is to be applied to help deal with environmental issues of the real world, then
communicating the information effectively is an essential step in the solution. This workshop has
highlighted that in addition to acquiring good scientific information, scientists should adopt the practice
of using appropriate tools for disseminating the information, as this is also important in the communication process. These simple practices can be applied to make science relevant to a wide audience, from
school-going children and the general public to the top decision makers of the country.
Further Reading: JE Thomas, TA Saxby, AB Jones, TJB Carruthers, EG Abal, WC Dennison (2006):
Communicating Science Effectively: A Practical Handbook for Integrating Visual Elements. IWA
Publishing, London, 132 pages.

6

5.

Appendices

5.1

Workshop report

September 12, 2005
1. Formal Welcome and Opening Session
Prof. Bill Dennison, Vice-president of the Center for Environmental Science, University of
Maryland, introduced himself, his team, and the agenda of the workshop.
Participants, representing a good mix of members from both Southeast Asian and South
Asian countries, gave short introductions about themselves and their work (Appendix 2).
2. Introduction Science Communication and Principles of Effective Science Communication
Prof. Bill Dennison introduced the objectives of the science communication workshop
(Appendix 3). He highlighted that the workshop aimed to:
• Inspire participants to develop and enhance their science communication skills
• Provide some overarching science communication principles
• Introduce participants to conceptual diagrams and resources to help them create effective
diagrams
• Review PowerPoint as a science communication tool and provide participants with tips
and pointers for presentations.
Ms. Jane Thomas, Science Communicator, Center for Environmental Science, University of
Maryland, presented the principles of effective science communication (Appendix 3). The
following points were highlighted about effective science communication:
• Provide synthesis, visualization and context
• Reality
• Simplify terms but not content
• Assemble self-contained visual elements
• Consistent style and format
• No jargon
• Define all terms
• Minimize AU (acronym use)
• Engage audience
• Use colour judiciously.

3. Conceptual Diagrams
Dr. Tim Carrutthers, University of Maryland, showed tools for effective science communication (Appendix 3). He gave various reasons for using conceptual diagrams, namely, to
help clarify thinking, and for effective communication of scientific understanding. He also
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gave examples of how conceptual diagrams could be presented in PowerPoint or incorporated into various publications. Participants then worked in groups in an exercise using
conceptual diagrams to communicate various scientific themes.
4. Adobe Illustrator Demonstration
Ms. Jane Thomas presented a lecture in the use of Adobe Illustrator.

September 13, 2005
1. Review Group Conceptual Diagrams
Participants presented their group outputs of hand-drawn conceptual diagrams (Appendix 4).
These diagrams illustrated various environmental issues pertinent to the Southeast Asian
and South Asian regions. Ms Jane Thomas later converted the hand-drawn diagrams into
computerized diagrams using the Adobe Illustrator software (Appendix 4).
2. The Art of Science Communication: Giving Effective Presentations
Prof. Bill Dennison gave a lecture on the preparation of presentation materials to
communicate science effectively (Appendix 3). Participants then worked in groups to design
PowerPoint presentations on computers and presented their group outputs (Appendix 4).
3. Effective Communication Using Posters
Ms. Jane Thomas guided participants on using posters for effective communication
(Appendix 3). Participants joined in a group activity to design posters to communicate the
findings from a published report entitled: “State of Maryland Coastal Bays, 2004”. In a “roleplay” exercise, participants presented their posters before the ‘Governor’ of Maryland, and
provided recommendations on the most effective way to utilize funds from the government
for the sustainable utilization of the coastal bays of Maryland (Appendix 4).
4. Dumplings in a Teapot
Invited speaker Dr. Pitiwong Tantichodok, Walailak University, presented a lecture on communicating science (Appendix 3). The following examples were highlighted:
• Science communication to the public
• Knowledge and communication
• Communication in integrated coastal zone management
• Setting up a coastal information center
• Nemo project.

5. Individual Projects
Participants were then tasked to design individual presentations to communicate science
issues pertinent to their home countries in the form of an oral presentation, written presentation or using conceptual diagrams.
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September 14, 2005
1. A Case Study of Effective Science Communication
Dr. Ben Longstaff, Science Integrator, Center for Environmental Science, University of
Maryland, presented a case study of effective science communication entitled: “Healthy
Waterways Partnership” (Appendix 3).
2. Scientific Documents in Magazines and Handbooks in Thailand
Invited Speaker Dr. Thon Thamrongnawasawat, Kasetsart University, gave a talk on his
experience in science communication through magazines and handbooks in Thailand.
3. Individual Presentations
Participants presented their individual projects (Appendix 5).
4. Wrap Up
Prof. Bill Dennison concluded the workshop by presenting a summary of activities and
products from the three day workshop.
Participants were invited to provide feedback to the resource team and the workshop organizers on the science communication workshop. It was agreed that the products from this
workshop (conceptual diagrams, hand-drawings, posters and PowerPoint presentations) be
put up onto the IAMS website for participants to download freely, for their own use and for
various reporting mechanisms in their home countries.
It was unanimously agreed that these products would serve as good resource materials not
only for the participants, but also for the network of scientists in LOICZ and IHDP. The staff
members of IAMS, Center for Marine Science, University of Maryland, would provide a
mechanism through which these resources would be made available to LOICZ and IHDP.
Participants thanked the resource team from the Center for Marine Science, University of
Maryland, the local organizing team from the SEA START Regional Centre, Thailand, the
LOICZ Southeast Asia and South Asia Nodes, LOICZ and IHDP for the delivery of a very
relevant, effective and successful workshop.
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5.2

List of participants
Country

Name

Address

E-mail

1

Cambodia

Mr. Pich Sereywath

Coastal and Fisheries
Management and
Conservation, SEAFDEC,
UNEP/GEF Project
Department of Fisheries:
#186, Norodom Blvd, Phnom
Penh, CAMBODIA

2

Cambodia

Mr. Va Longdy

N0 810G, Street Lum, Sangkat longdy@scientist.com
Tek Thlar, Khan Dangkor,
Phnom Penh, CAMBODIA

3

Indonesia

Dr. Agus Supangat

Head of Non Living Resources agussup@dkp.go.id,
and Marine Archeology
supbrkp@yahoo.com
Division Research Center for
Maritime Territory and Non
Living Resources Agency For
Marine Affairs and Fisheries
Research Ministry of Marine
Affairs and Fisheries,
Jl.MT.Haryono Kav.52-53,
Jakarta-12770, INDONESIA

4

Indonesia

Dr. Susanna
Nurdjaman

Department of Geophysics
and Meteorology Faculty of
Earth Science and Mineral
Technology Institute
Technology Bandung
Ganesha 10 Bandung 40132,
INDONESIA

5

Malaysia

Mr. Kennedy Aaron
Agul

Borneo Marine Research
kennedy1@ums.edu.my,
Institute, University Malaysia aladinworks9@yahoo.com
Sabah, Locked Bag No. 2073,
88999 Kota Kinabalu, Sabah,
MALAYSIA

6

Malaysia

Ms. Zarinah Waheed

Borneo Marine Research
zarinah@ums.edu.my
Institute, Universiti Malaysia
Sabah, Locked Bag No. 2073,
88999 Kota Kinabalu, Sabah ,
MALAYSIA

7

Philippines

Ms. Evangeline L.
Alcantara

School of Environmental
Science and Management
(SESAM), University of the
Philippines, Los Baños
College, Laguna 4031,
PHILIPPINES

ela1018@yahoo.com

8

Philippines

Ms. Roselle Ty Borja

Marine Science Institute,
University of the Philippines,
Diliman, Quezon City,
PHILIPPINES

Roselle.borja@upmsi.ph,
Roselle_borja@yahoo.com
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sereywath_pich@yahoo.com

susanna@geoph.itb.ac.id,
susanna_nurdjaman@yahoo.com

Country
9

Singapore

Name

Address

E-mail

Ms. Tan Aik Ling

Research Associate, Centre
aikling.tan@nie.edu.sg
for Research in Pedagogy and
Practice, National Institute of
Education, Nanyang
Technological University, 1
Nanyang Walk, SINGAPORE
637616

10 Singapore

Dr. Beverly Goh

LOICZ II Southeast Asia
beverly.goh@nie.edu.sg
Regional Node, c/o Natural
Sciences and Science
Education National Institute of
Education Nanyang
Technological University
1Nanyang Walk, SINGAPORE
637616

11 Thailand

Dr. Richard Cooper

Southeast Asia Start Regional rcooper@iwsea.org
Centre, Old SWU Pathumwan
5 Building, 5th floor,
Chulalongkorn University,
Henri Dunant Rd. Bangkok,
THAILAND

12 Thailand

Mr. Chatchai
Phunamkang

The Office of Natural
Resources and Environment
Policy and Planning, 60/1 Soi
Phiboonwattana 7, Rama 6
Rd., Bangkok, THAILAND

Chatchai_ao@yahoo.com

13 Thailand

Ms. Suratthar
Surachetkhomson

Coastal Habitals And
Resources Management
Project (CHARM), 141 Moo 6,
Thambon Saithai, Muang,
Krabi, THAILAND 81000

surattasu@yahoo.com

14 Thailand

Ms. Sukanya
Sukhsuwan

Coastal Habitals And
sukhsky@yahoo.com
Resources Management
Project (CHARM), Department
of Fisheries, Plodprasop
Tower, 4th Floor Jatujak,
Bangkok 10900, THAILAND

15 Thailand

Punnee Sinsuphan

Coastal Habitals And
spunnee@yahoo.com
Resources Management
Project (CHARM), Department
of Fisheries, Plodprasop
Tower, 4th Floor, Jatujak,
Bangkok 10900, THAILAND

16 Thailand

Siraruj Kittivarachet

Coastal Habitals And
sirarujk@yahoo.com
Resources Management
Project (CHARM), Department
of Fisheries, Plodprasop
Tower, 4th Floor, Jatujak,
Bangkok 10900, THAILAND

17 Thailand

Bamroongsak
Chatananthawej

Department of Marine and
Coastal Resources, 92 Soi
Phahonyotin 7, Samsennai,
Phayathai, Bangkok, 10400
THAILAND

11

bamroonc@yahoo.com

Country

Name

Address

E-mail

18 Thailand

Yukio Tanaka

Southeast Asia Start Regional tanaka@start.or.th
Centre, Old SWU Pathumwan
5 Building, 5th floor,
Chulalongkorn University,
Henri Dunant Rd. Bangkok,
THAILAND

19 Vietnam

Kim Anh Thi Nguyen

Economics Faculty, University sonanhcc@yahoo.com
of Nha Trang Khanh Hoa, 02Nguyen Dinh Chieu, Nha
Trang , VIETNAM

20 Bangladesh

Sayedur Rahman
Chowdhury

Institute of Marine Sciences,
University of Chittagong,
Chittagong 4331,
BANGLADESH

sayedurrchy@yahoo.com,
sayed@imscu.ac.bd

21 Bangladesh

Abu M. Kamal Uddin

Saimon Centre, House 4/A,
th
Road 22, Saimon Centre 6
Floor, Gulshan-1, Dhaka1212, BANGLADESH

kamal@iczmpbd.org

22 Bangladesh

Aysha Akhtar

Institute of Marine Sciences,
University of Chittagong, 6,
Kazim Ali Road, Chittagong
4000, BANGLADESH

aysha235@yahoo.com

23 India

Ramasamy
Krishnamoorthy

Department of Applied
Geology, School of Earth and
Atmospheric Sciences,
University of Madras, Guindy
Campus, Post Bag No: 5327,
Chennai 600025, INDIA

rrkrishnamurthy@gmail.com

24 India

Baban Shravan
Ingole

Biological Oceanography
Division, National Institute of
Oceanography, Dona Paula,
Goa; Pin – 403004 INDIA

baban@darya.nio.org

25 India

Suraj Kumar Patnaik

National Institute Of
Oceanography, Regional
Centre, Mumbai Lokhandwala
Road, Fourbunglows
Andheri(W), Mumbai - 400
053, INDIA

patnaik_suraj@rediffmail.com,
surajp@darya.nio.org

26 India

Rayadurga Anantha
Sreepada

Aquaculture Laboratory,
National Institute of
Oceanography (NIO) Dona
Paula, GOA- 403 004, INDIA

sreepada@darya.nio.org,
sreepada63@yahoo.com

27 India

A. Nirmal Rajkumar

Research Scholar, Institute for nirmalrajkumar@hotmail.com
Ocean Management, Anna
University, Guindy, Chennai600025. Tamilnadu, INDIA

28 Pakistan

Samina Kidwai

National Institute of
Oceanography, ST 47, Block
1, Clifton, Karachi-75600,
PAKISTAN

12

niopk@cubexs.net.pk,

Country

Name

Address

E-mail

29 Sri Lanka

Liyanage Don
Chaminda Bhathiya
Kekulandala

IUCN Sri Lanka Office, No.53, cbk@iucnsl.org
Horton Place, Colombo 07 ,
SRI LANKA

30 Sri Lanka

Anouckchika Darini
Ilangakoon

215 Grandburg Place,
Maharagama, SRI LANKA

31 Sri Lanka

K.G.J. Karunasena

National Science Foundation, janak@nsf.ac.lk
47/5, Maitland Place, Colombo
07, SRI LANKA

32 Sri Lanka

L.M. Wickramadara

National Science Foundation,
Sri Lanka, 47/5, Maitland
Place, Colombo 07, SRI
LANKA

lakshi@nsf.ac.lk

33 Netherlands

Martin Le Tissier

CHARM FMO, 141 Moo 6,
Saithai, Muang, Krabi,
THAILAND

m.le-tissier@envision.uk.com

anouki@zeynet.com

List of Instructors and Invited Speakers
Country

Name

Address

E-mail

1

USA

Bill Dennison

University of Maryland, Center for
Environmental Science, PO Box 775
Cambridge MD 21613 USA

dennison@umces.edu

2

USA

Jane Thomas

Integration & Application Network,
University of Maryland, Center for
Environmental Science, PO Box 775
Cambridge MD 21613 USA

jthomas@umces.edu

3

USA

Tim Carruthers

University of Maryland Center for
Environmental Science, PO Box 775
Cambridge MD 21613 USA

tcarruth@umces.edu

4

USA

Ben Longstaff

University of Maryland, Center for
Environmental Science, PO Box 775
Cambridge MD 21613 USA

ben.longstaff@noaa.gov

5

Thailand

Pitiwong Tantuchidok

Division of Biology, The Institute of
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