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Edges of Science and Challenges of Communication:  
Confusion in the Community and Finding a Way Forward

Ross A. Hynes

Introduction
We live in a period some researchers are calling 
an Anthropause, a time of crisis, when humanity 
can and must rethink and change the way it lives 
on this planet. However, presently in this period of 
pandemic, climate change and biosphere degrada-
tion, many fields of science are both under attack 
and employed selectively by different actors. There 
are many reasons. This address briefly overviews 
the evolving nature of modern science and explores 
the misuse and negligent use of science and the 
demanding strategies we may be forced to follow 
if we are to urgently and intelligently clarify and 
implement effective change towards an ethical 
and sustainable future for humankind and our 
biosphere.

A Basic Definition of Scientific Method
For science to work, it needs to be carried out 
using rigorous, consistent and ethical methods. 
Traditionally in the basic process, an hypothesis 
(an explanation) is proposed, predictions that best 
fit that hypothesis are developed, and these are 
tested to see whether they can be proven false. 
Is this enough in 2021? Science has evolved rapidly 
over the last century or so across a wide spectrum 
of scales along a number of pathways. Here I pre-
sent a rapid summary of these as I understand 
them, acknowledging at the outset that this can 
only briefly flag the scope and depth of the expand-
ing knowledge involved. 

Pathways of Modern Science 
(with some defining characteristics)

The scope of science has changed substantially, 
particularly since the 1950s. Further, our con-
cepts of scientific certainty and uncertainty have 
changed dramatically at both the nano and super-
macro ends of the scientific scale, examples being 
the ongoing refinement in our understanding and 
interpretation of quantum physics and our ever-
expanding discoveries and insights in the field of 
cosmology. Let us briefly explore some features 
that characterise the main approaches. 

Traditional (Predictive – following 
hypothesis testing)
The traditional method of scientific investigation 
in the West is widely regarded as stemming from 
Aristotle (384–322 BC) (Southwell, 2013), through 
to Newtonian physics (Newton, 1726)1, and many 
other scientists and scientific philosophers to Karl 
Popper (Popper, 1965, 1972) and then to the present. 
This pathway has defined the traditional disciplines 
and operates at defined scales, seeking observational 
understanding, but since the Enlightenment (~mid-
1600s) dualistic, ‘yes/no’ answers. The method is 
binary, and if the initial hypothesis is falsified, the 
problem can be redefined in a second hypothesis 
and the investigation, if justified, starts again. 
(Nevertheless, most investigations tend to present 
their findings in terms of orders of confidence using 
traditional statistics. Statistics, however, can usually 

1	 Perhaps the most accessible English translation is: Newton, I. (1999). The Principia: Mathematical Principles of Natural 
Philosophy. Translated by I. Bernard Cohen, Anne Whitman with Julia Budenz. University of California Press.
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2	 A scientific paradigm contains all the accepted views, conventions about research direction and how it should be conducted in 
a nominated field; it involves a discrete system of concepts and thought patterns.

describe only the variation within the set of data 
generated by the study. It cannot predict beyond this 
domain.)

This methodological category covers most of 
basic science such as interpretations and applica-
tions of the classical laws of physics, explanations 
of how elements combine to form compounds, 
classical experimental design and investigation in 
physics, chemistry and biology, and the applica-
tion of most methods of contemporary statistics. 
This is the basis for the logical positivism that has 
dominated much of the science of the twentieth 
century; i.e., only statements of science and maths 
are meaningful. Some say it has gone too far in 
this mode. 

This method was questioned in part by Thomas 
Kuhn. He advanced a view of science as proceed-
ing not by careful hypothesis and testing, but by 
the formation of paradigms (a term introduced 
by Aristotle) established when by a consensus of 
key scientific leaders, the concepts on which they 
form their assumptions and understandings from 
associated discoveries allow the development 
of a framework2 to progress scientific investiga-
tion (Kuhn, 1962). Science, he suggests, advances 
via radical and abrupt paradigm shifts when the 
internal contradictions of the prevailing para-
digm are unable to explain crucial advances in 
knowledge. This initiates a scientific revolution and 
a new paradigm emerges. 

Both approaches contribute to the framework 
within which contemporary science operates and 
in which relevant theory can place the results of 
traditional science in context with the traditional 
peer-review process.

Quantum (Predictive – but with uncertainty) 
This field of enquiry examines the strange and 
wonderful world of sub-atomic particle physics in 
seeking an understanding of how entities behave 
at a nano scale and has been the subject of scien-
tific investigation for more than 120 years. Various 
descriptors have been used: ‘weird’, ‘fuzzy’ and 
‘baffling’. (A nanometre is 10–9 metres, i.e. one 
billionth of a metre.)

In 1900 Max Planck assumed that radiation 
emitted from a perfectly absorbing ‘black body’ 
comes in the form of discrete packages of energy 
or quanta. Albert Einstein, following this in 1905, 
assumed that quanta were real and act like discrete, 
particle-like entities called photons (Brooks, 2021). 
Heisenberg’s uncertainty principle (Heisenberg, 
1930) suggests that we can never be exactly sure of 
both the position and the velocity of a particle; the 
more accurately we know the one, the less accu-
rately we can know the other (Hawking, 1988). 
Richard Feynman calls this the “wave-particle 
duality”, the “only mystery” of quantum physics 
(Brooks, 2021). Investigations at nano levels of 
scale presently employ big instrumentation, e.g. 
CERN, and have led to the discovery of the Higgs 
boson – the first and only elementary scalar par
ticle yet observed. Fuzzy logic science (Kosko, 
1994; Brooks, 2021) simultaneously recognises 
that in the two states, super-positioning cannot 
usually be verified. 

The status quo has five theoretical models 
(Brooks, 2021), viz.:

1.	 Copenhagen interpretation (quantum theory 
is merely a tool for making predictions – 
keep calculating). 

2.	 Many worlds interpretation (the wave func-
tion is real and does not collapse – it splits 
into many copies of itself, across many 
worlds). 

3.	 Quantum Bayesianism (provides a way to 
represent our subjective knowledge, with 
collapse being a process of updating each 
observation, and the fuzziness being in our 
minds).

4.	 Objective collapse theory (objectively real, 
quantum reality is independent of the obser
ver, with collapse happening spontaneously 
with no observers necessary).

5.	 Pilot wave theory (objectively real and 
deterministic, with pilot waves guiding the 
evolution of quantum states into unseen 
layers of reality – everything is intercon-
nected irrespective of scale).
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There are pros and cons regarding each theory. 
It is an emerging and somewhat bewildering field 
not understood by many scientists and not gen
erally understood by the community. Presently, 
an important intersection is where nano science 
and quantum physics overlap. If quantum co
herent functionality is achieved, then nano-scale 
applications can be employed with everyday 
materials, electronics, medical and health appli-
cations, energy applications, environmental re-
mediation and numerous resulting products, e.g. 
water- and stain-resistant clothing and upholstery, 
sunscreens (titanium oxide), car paints, nano-glues, 
solar panels, computers (www.nano.gov; www.
understandingnano.com; www.en.wikipedia.org/
wiki/industrial_applications_of_nanotechnology).

Big Data–Whole System (Predictive – 
using big data trend analyses and iterative 
simulation processes)
Multivariable, cross-scale, non-linear, whole-sys-
tems science (Hynes, 2020) identifies major trends, 
optimises the application of big data and has inte
grating power, through simulation models based 
on defined assumptions that are run, often repeat-
edly, with increasingly tightened assumptions to 
seek refined outcomes that better reflect reality. 
The Intergovernmental Panel on Climate Change’s 
(IPCC) Volume 6 (2021) was prepared by 234 
authors who emphasise that their conclusions are 
based on “multiple lines of evidence”. The find-
ings of this big data–whole system approach 
have been presented with progressively greater 
confidence since IPCC 1 in 1990 (see Figure 1 
for representation of temperature change ranges 
from Reports 4, 5 and 6, which incrementally 
predict, at higher levels of confidence, the likeli-
hood of our dire situation). This approach has 
built upon models that have themselves been 
tightened progressively since intensive attention 
became more focused on climate science in the 
1980s. Supporting these processes at the analytical 
and interpretative stages are advanced statisti
cal methods, ever-increasing database stores and 
more rigorous data quality control. The outputs 
expressed in terms of probabilities can be frustrat-
ing for non-expert stakeholders who seek binary  
explanations.

0 2 4 6

2009 Fourth assessment report

2014 Fi�h assessment report*

2021 Sixth assessment report

Models only

Models and palaeoclimate data

Models, palaeoclimate data and modern evidence

*No best estimate

Expected warming per doubling of atmospheric carbon 
dioxide, in degrees Celcius

Best estimate likely very likelyLegend

FIGURE 1. A graphic representation of the increasing 
confidence levels of the likely temperature range pre-
dictions as the data employed has been enriched and 
incorporated in the modelling and analysis process. 
This is particularly clear between Reports 4 and 6, irre-
spective of the outcome that indicates the best estimated 
mean temperature rise is almost identical. (This infor-
mation has been derived from IPCC Report 6 (2021) 
and adapted from Anon. (2021, p. 62).) 

Most of the current threats to global life-support 
systems such as global warming, critical loss of bio-
diversity, pollution and global zoonoses cannot be 
readily solved using reproducible science methods 
alone. Why? Because these are whole systems-level 
problems with solutions needing both the essential 
findings of reproducible science and the integrat-
ing and modelling power of systems science, while 
being mired in the wider unpredictability of messy 
human behaviour. A limitation here is that systems 
science is an immature and simultaneously rapidly 
developing field. 

The effective management and application 
of big data is integral to success in this pathway. 
The essential skills needed include: best practices 
for developing and sharing data, code, software, 
and entire scientific flows; comprehensive analyses 
of vast quantities of data on distributed cyber
infrastructure; and collaborative skills in an open 
science framework that facilitate large-team science 
(Balch et al., 2020). Parallel to this is an urgent need 
to develop a strong underlying theoretical base for 
this level of scientific work. We have not achieved 
this to date.

http://www.nano.gov
http://www.understanding
http://www.understanding
http://www.en.wikipedia.org/wiki/industrial_applications_of_nanotechnology
http://www.en.wikipedia.org/wiki/industrial_applications_of_nanotechnology
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As I mentioned in my 2020 presidential address 
on this theme (Hynes, 2020, p. 176):

Ecology has recently seen rapid growth, driven 
mainly by advances in technology, greater access 
to ‘big data’ and a growing awareness of the 
interconnections between humans and natural 
systems. As a discipline it has expanded beyond 
traditional themes and reductionist investigations 
to cover anthropogenic and contemporary data-
rich, micro- and macro-scale themes. Increased 
availability of complex data, coupled with 
advances in technology and analytical capacities 
(e.g. the relevant use of super computers) have 
enabled this expansion from a classical theoreti-
cal discipline to a data-driven, multidisciplinary 
science that can apply knowledge to whole sys-
tems and their problems.

Clearly, ecological research themes have shifted 
significantly over the past four decades (McCallan 
et al., 2019).

Notwithstanding this, without a strong under-
lying theoretical base, I re-emphasise here: “… 
denialists presently have relatively easy targets 
because the current methodologies do not have 
theoretical and practical coherence, rational tests 
of connectedness and verifiable understanding of 
information-flow between levels of scale in space 
and time” (Hynes, 2020, p. 182). Nevertheless, we 
do have a kitbag of increasingly powerful digitally 
based tools and associated instrumentation that 
needs to be optimised in this context.

To get astronauts to the Moon and back demanded 
both traditional predictive (reproducible) science 
results and integrated suites of logically developed 
systems, which in this instance meant science-
based engineering. We urgently need a similar but 
more evolved approach to enable us to proactively 
address the present global challenges. And we need 
to look beyond just the bio-geo-physical sciences 
into the power dynamics operating in public arenas 
that may distort evidence-based policy analysis.

Reconstructive (Retro-predictive)
This path seeks to explain the past as a way of 
better understanding the present. It covers a wide 

range of big-picture fields: cosmology and relativity 
(Einstein, 1905, 19153; Hawking, 1988); tectonic pro-
cesses, plate tectonics and geomorphology starting 
with Wegener (1929); archaeology and the evolution 
of Homo sapiens and culture, biological evolution 
with genetics and DNA (Darwin, 1859; Mendel, 
1866; Watson & Crick, 1953), and beyond. 

There are epistemological challenges that relate 
to the fields of palaeontology, cosmology, evolu-
tionary biology, geomorphology, plate tectonics, 
and archaeology to name a few. However, these 
are not new: the underlying concepts have been 
actively addressed in a number of these fields for 
more than 150 years. This is clearly an authentic 
pathway to engage in scientific investigation.

Also, the methods and tools available for ‘recon-
structive science’ are becoming more powerful. 
Examples include DNA analysis in evolutionary 
biology of Homo sapiens and other genetic studies 
of many other species; and the increasing develop
ment of science-based technologies related to 
cosmology such as higher-powered space-based 
telescopes, Solar System probes and remote on-
surface, technically versatile ‘explorers’, to list just 
a few. And these, when linked to the exponentially 
increasing power of relevant expanding digital data-
bases, make the future of ‘reconstructive science’ 
exciting and worthwhile. 

Contemporary ‘reconstructive “origins” science’ 
uses intensive, prolonged and creative scientific 
method in conjunction with relevant modelling and 
statistical methods (e.g. in certain cases, Bayesian 
statistics) to retro-predict how geological formations, 
biological evolution, archaeological human cultural 
evolution, the Solar System, past climates (using for 
example the planned one-million-year-old ice core 
by the Australian Antarctic Division), etc., respec-
tively evolved or originated. Notably, the scientists 
involved and the scientific methods and knowledge 
bases being developed and implemented are quickly 
achieving greater rigour over time. 

Both ‘whole-system’ and ‘reconstructive’ sciences 
need to critically address issues of time, space and 
scale. In this setting, twenty-first century challenges 
can be confusing to our wider society as research 

3	 Perhaps the most accessible reference is: Einstein, A. (1952). The Principle of Relativity: A Collection of Original papers on the 
Special and General Theory of Relativity. Dover.
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groups can selectively employ methods across path-
ways to strengthen the overall research strategy 
when investigating these complex problems, par-
ticularly in the applied sciences such as medicine, 
agriculture, and biodiversity conservation. 

The science of the big problems, such as 
climate change, biosphere degradation and pan-
demics, encompasses all pathways but with varying 
degrees of application and certainty. The average 
person usually prefers clear, simple answers, which 
are presently literally impossible to provide. As 
explained, a further difficulty is that the status of 
underlying theory is uneven across the pathways.

Additionally, a sobering current factor in gain-
ing acceptance of scientific knowledge relates to 
the dynamics of some of those with wealth and 
power, where facts and the sciences often have 
little to do with their success in getting their agenda 
implemented.

This overview is clearly non-exhaustive. In this 

address I have not included many areas of scientific 
activity that are worthy of further consideration, 
e.g. the science underlying AI and the longer-term 
potential impacts on human society; nor have 
I commented on chaos theory, catastrophe theory, 
Occam’s razor or even offered a more penetrating 
discussion on the epistemology of science. Further, 
I have not here addressed the acknowledgement and 
incorporation of First Nations people, their knowl-
edge and epistemology into contemporary science. 

However, it is possible to identify some sub-
stantive trends and to summarise some in tabular 
form. The scope of scientific research is obviously 
changing and continues to change (Table 1). The 
comparisons presented acknowledge the conti
nuity of traditional science methods, but also show 
that there is an ongoing exploration, evolution and 
consolidation of novel and future approaches of 
scientific research, their outcomes and potential 
user-relevant deliverables.

Table 1. Changes in the approaches to science and knowledge in the 1990s and beyond (adapted from Gibbon 
et al., 1994: in Hynes, 1998, 2015).

Ongoing traditional approach Strengthening of new and future approaches

•	 Traditional disciplinary and cognitive science •	 Multidisciplinary and participatory within a social, 
economic and application context

•	 Homogeneity of focus •	 Heterogeneity of focus

•	 Hierarchical •	 Heterarchical and transient structures

•	 Quality control by peers •	 Quality control through social, economic and politi-
cal accountability, reflexive and multi-dimensional 
collaboration:
–	 supply and demand of knowledge variable
–	 production of knowledge rather than science

•	 Economy of scale of operations within disciplines •	 Economy of scope across disciplines:
–	 solutions beyond any single discipline

•	 Communication through institutional channels:
–	 technology transfer

•	 Communication through involvement of others:
–	 technology interchange and linkages of skills and 

instructional sites together

•	 Research staff on permanent employment •	 Research staff transient, regrouping for particular 
issues

•	 Management by control •	 Management by facilitation

•	 Individual agencies have defined roles and objectives •	 Agencies have fuzzy boundaries and move into and 
out of alliances

•	 State-wide and centralised decision making •	 Regional and catchment-based decision making
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The Weakening of Bridging Communication 
Methodologies

The rundown of agricultural extension and nature 
conservation interpretive services has severely 
affected our capacity to translate science into 
practice, particularly in regional and rural areas. 
Importantly, both agricultural extension officers 
and conservation interpretive officers were the 
eyes and ears of government and were able to feed 
information from rural communities into govern-
ment agencies and vice versa:

Extension, technology transfer influencing farm-
ing practice, is now very much in the hands of 
consultants who focus on individual farm busi-
nesses. Government-based extension services 
were also focused on education. I suspect that 
this is now very much lost (David Lloyd, for
mer principal pasture scientist DPI, pers. comm., 
2021).

That said, the complexity of the information 
environment in 2021 enables an immediate capacity 
to unthinkingly react to sound scientific informa-
tion with fake news, cancel culture messaging and 
conspiracy theories, and exposes the limitations of 
earlier communication strategies. 

The recognition that information does not 
clearly satisfy the principles of conservation and 
cyclical flow (Hynes, 1979) is seldom acknowl-
edged, and this has never been more obvious than 
in the present.

Further, filters (sender, receiver and combina-
tion) that degrade the quality and effectiveness of 
communications (Hynes, 1979) seriously reduce 
the efficacy of science understanding and uptake. 
Filters in our current context are significantly more 
complex, and accurate, fair and trustworthy com-
munication is substantially more difficult to attain.

In an earlier era, attitudinal and behavioural 
change was usually perceived as moving through 
four stages (Hynes, 1981). In very simple terms, 
typical attitudinal and behavioural changes usually 
advanced often slowly, but sometimes quickly:

•	 No talk → No do; Talk → No do; 
Talk → Do; No talk → Do;

•	 1.	� No communication → No attitudinal 
or behavioural change.

2.	Communication → No change. 

3.	Communication → Change. 
4. �No communication → Attitudinal and 

behavioural change adopted (Hynes, 
1981).

Understanding how attitudes and behaviour may 
change and participatory involvement of stake-
holders in identifying relevant, practical solutions 
to enterprise-related problems can be crucial in 
linking the people on the ground with scientific 
research and its application.

However, in the digital age where the tendency 
for any scientific explanation that is contrary to 
a particular group’s worldview rapidly incurs un
justified outrage, the above model no longer pro-
vides an adequate basis for understanding. We need 
to develop relevant communication techniques and 
strategies for our time and its technological context. 
The ongoing enrichment of translational methods in 
science is supported by an increasing body of pub-
lished knowledge. The information presented on the 
following topics is limited to personal experience. 
I consider the two methods examined below, viz. 
Action Research and Translational Science, worthy 
of deeper inquiry as relevant contemporary bridging 
approaches. 

Action Research
Critical elements at the centre of participa-
tory action research (PAR) usually involve three 
actions, i.e. ‘plan … act … reflect’. However, these 
actions have been applied in different sequences 
and can express different researchers’ experience. 
These include: the continuing ‘plan-act-observe-
reflect’ cycle; the ‘observe-reflect-create-apply’ 
model and the experimental learning mode 
‘plan-action1-reflect-generalise – re-plan-action2-
reflect-generalise’ sequences (Hynes, 1999a). Ian 
Plowman (pers. comm., 2000) considers it is more 
realistic to think of the process as a continuing 
spiral rather than a series of cycles. The key to PAR 
is reflection on current practice (McTaggart, 1991, 
1998). I have respectively used the ‘plan-act-reflect’ 
approach in a two-cycle strategy with the Desert 
Uplands Build-Up and Development Committee in 
two case studies (Hynes, 1999a), and the ‘observe-
reflect-create-apply’ approach with the Savannah 
Guides (Hynes, 1999b).

Regarding the ongoing perceived disconnect 
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between scientists and farmers, I quote Dr Jim 
Davie, former research manager and senior re-
searcher QNPWS:

In my view the basis for farmers’ complaints 
with scientists is that scientists tend to research 
the same questions generated by their own dis-
ciplinary and theoretical foundation. Through 
the Land Care movement of the 80’s farmers 
gained a stronger voice at the land management 
decision-making table and were able to influ-
ence the way federal money flowed. For a while 
they were successful in taking control – much to 
the frustration of the old school of DPI scientific 
business. Then scientists wrested it back and the 
farmers fell out of the loop again.

I think by acknowledging the value of a 
model where scientists work with farmers to 
identify the scientific questions that farmers 
grapple with but cannot enunciate in terms that 
science can address, would be very productive. 
This is the model central to the approach of 
the MS Swaminathan Research Foundation in 
Chennai, India. Perhaps that [approach] would 
take the debate somewhere positive. Action 
Research and Translational Science! (J. Davie, 
pers. comm., 2021).

Translational Science 
This is the nexus where knowledge meets action. It 
is situated at the intersection of a broad spectrum 
of institutions and information pathways where 
scientists, practitioners and stakeholders work 
together to build trust and develop ideas, products 
and outcomes that are accessible and actionable. 
Translational ecology, for instance, must comprise 
more than clear speech, lexical equivalence and 
good intentions. To be effective it requires under-
standing of the languages, cultures and currencies 
of policy, management and the societies in which 
relevant decisions are made. Here, real-world 
contexts need to be understood to enhance the 
likelihood of acceptance and then good application 
(Enquist et al., 2017; Hynes, 2020). Parallel inte-
grating and communication strategies are needed 
for all streams of scientific enterprise if workable, 
community-owned applications are to succeed. 
Clearly, approaches such as those overviewed 
are needed across the full spectrum of scientific 

endeavour if we are to ethically strengthen the 
quality of science communication to the wider 
community.

Peer Review as a Foundation 
of Public Trust in Science

It was in 1665 that the Royal Society, based initially 
in Oxford University and then in London, pub-
lished what was arguably the first scholarly journal 
dedicated to science: Philosophical Transactions, 
Giving some Account of the present Undertakings, 
Studies, and Labours of the Ingenious in many 
considerable parts of the World. The first editor 
wrote that “We must be very careful as well of 
regist’ring the person and time of any new matter, 
as the matter itselfe, whereby the honor of the 
invention will be reliably preserved to all posterity” 
(Oldenburg, 1664). This crystallised the primary 
distinctive features of a scholarly journal: registra-
tion (date stamping and provenance), certification 
(peer review), dissemination and archiving. It is on 
this foundation that the body of scientific knowl-
edge has expanded, article by painstaking article, 
to the present day.

In other words, scientific knowledge is recorded, 
validated by knowledgeable experts and built into 
the foundations of future knowledge. Peer review 
is not a guarantee against fraud or error, for weak 
research may be exposed only after experiments are 
repeated by others, and sometimes this may take 
years or decades. But peer review is a first line of 
defence, a filter that sieves out most weak research 
and improves even good research. Understandably, 
it is of ongoing concern to the science community 
that the cases of substandard research that come to 
public attention only give weight to those who find 
scientific advices inconvenient.

Most people do not have a strong or rigorous 
understanding of the scientific process and its 
ongoing evolution. Scientific research, whatever 
the path, is a dynamic process seeking to find a 
closer, more accurate understanding of reality. 
So, scientists learn to live with a degree of ambi-
guity regarding their work and its interpretation. 
Each new finding usually takes human knowledge 
one step closer to a more complete understanding. 
Sometimes the scientific process leads up blind 
alleys and mistakes occur. Science learns from 
such mistakes. However, the wider public generally 
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prefer definitive, black-and-white answers. A sub
set of society is threatened and frustrated by 
uncertainty and by whatever inconvenient interim 
truths may be revealed by scientists, even though 
such findings are steps on the way to a deeper 
understanding of the subjects or problems under 
investigation.

An opinion piece by the Chief Executive Officer 
of AgForce, Queensland’s peak body for broad
acre agriculture, in Queensland Country Life on 
1 July 2021, (Guerin, 2021a, p. 18), displays this 
propensity to cast doubt on inconvenient scientific 
information. The article commences unremarkably 
enough: 

We live in a confusing time – where opinion-
dominated social media and sophisticated 
marketing tactics overshadow seemingly out-
dated virtues like reason and fact.

The article then proceeds to rail against the 
Reef Scientific Consensus Statement (Anon., 2020; 
https://www.reefplan.qld.gov.au/science-and-
research/the-scientific-consensus-statement), used 
by the Queensland Government as justification for 
a raft of regulations designed to protect the Great 
Barrier Reef. The government’s website explains 
that the Consensus Statement “draws on inde
pendent, peer reviewed research from more than 
1600 reports. A panel of 48 experts from a range 
of disciplines (for example biology, ecology, eco
nomics and social science) compiled the document”. 

The conclusions of the Consensus Statement 
have been unpalatable to AgForce, which dis-
paraged it as peer-reviewed not by independent 
scientists but by “friends and colleagues close to 
them … to support the views of the gang of 48 – 
most of whom were dependent on reef funding for 
their jobs” (Guerin, 2021a, p. 18).

AgForce is correct to observe that govern-
ment reports, even when written by credentialled 
scientists, are not necessarily peer-reviewed by 
anonymous, disinterested referees, as is the norm 
for scientific journals, but to dismiss the Consensus 
Statement in such ad hominem terms displays 
a worrying lack of trust in the honesty of people 
and public institutions established to translate 
science into policy. This column could be dis-
missed as a piece of political theatre, except for the 
announcement that:

This is why AgForce is so hellbent on getting 
an Office of Science Quality Assurance up and 
running – to validate the authenticity of ALL 
science, not only that related to the reef (Guerin, 
2021a, p. 18).

My response was published in Queensland 
Country Life on 22 July. I argued that:

Our era is saturated with ‘spin’. It is com-
monplace that politicians, commentators and 
lobbyists offer distorted or partial facts as the 
‘real truth’. If rural communities are to resolve 
the complex challenges cascading upon them, 
they must have access to trustworthy knowl-
edge, the best antidote to spin.

In arguing for an Office of Science Quality 
Assurance to “validate the authenticity of ALL 
science” relevant to Queensland, the CEO 
of AgForce may be desiring to improve the 
reliability of scientific knowledge, but such an 
office is likely to have the diametrically oppo-
site effect.

The publication of the first scientific jour
nal, in 1665, by the Royal Society of London, 
ushered in an era of rapid expansion of scien
tific knowledge that continues. 

The core tool in this expansion of knowledge 
has been the peer-reviewed journal. The entire 
body of scientific knowledge rests on a commit-
ment to peer-review, reproducibility and caution 
in drawing conclusions. The Royal Society of 
Queensland stands in this proud tradition and 
has recently published the 128th edition of its 
peer-reviewed Proceedings. 

AgForce, a partner since May 2018 with the 
Society in the Rangelands Policy Dialogue, 
seems to be proposing that only scientific knowl-
edge approved by the government should find its 
way into policy. Every significant scientific find-
ing would become fodder for partisan argument. 
Independent investigation would be suffocated 
as only state-endorsed research programs would 
be deemed worth pursuing.

It would not be possible to constitute an Office 
of Science Quality Assurance without political 
complexion. The office would be vulnerable 
to stacking with political appointees, meaning 
that the direction of scientific research would 
seesaw from one administration to another as 

https://www.reefplan.qld.gov.au/science-and-research/10-key-facts-from-the-scs
https://www.reefplan.qld.gov.au/science-and-research/the-scientific-consensus-statement
https://www.reefplan.qld.gov.au/science-and-research/the-scientific-consensus-statement
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partisan enthusiasts grabbed the privilege of 
appointment. 

A new office would also undermine the trad
itional capacity of the public service to provide 
trustworthy advice. Any disparity between 
advice from these two sources would be ele-
vated to ministers to resolve, further politicising 
what ought to be objective scientific findings …

Through peer-reviewed publication, the 
entire international science community strives 
to avoid distortions and to bring its expertise to 
bear on the challenges facing humanity from the 
pressures being placed on the earth’s resources. 
Yes, like all human endeavours, the process 
has shortcomings and lapses, but the remedies 
lie more in reforming the procedures by which 
research is funded than in adding another state-
sanctioned layer of procedures on top (Hynes, 
2021a, p. 21).

The CEO of AgForce responded in a column 
published on 3 August:

But from where AgForce, other industry groups, 
and rural communities and producers stand, 
science has been in bed with political parties of 
all colours and stripes for decades …

Science has, in fact, with each passing dec-
ade and astonishing advancement, become less 
trustworthy because of the very ‘spin’ Dr Hynes 
would like politicians, commentators, and lobby
ists to avoid …

In calling for a national Office of Science 
Quality Assurance, AgForce and industry 
groups are pursuing a reform into ‘trustworthy 
knowledge’, untarnished by politics, activists, or 
funding-dependent scientists.

Why any scientist worth his salt would ques-
tion that level of independent oversight and rigour 
should perhaps be the subject of its own inde-
pendent analysis (Guerin, 2021b; https://www.
queenslandcountrylife.com.au/story/7367482/
science-and-politics-already-joined-at-the-hip/).

Interpreting this as a direct challenge on the 
independence of the Society, I responded on behalf 
of its members and the Queensland scientific com-
munity with a column published on 10 August. 
In it I claimed that:

AgForce has misunderstood the real gap in the 

suite of bodies working at the interface between 
science and farming. Science arrives in piece-
meal findings, presented via articles in disparate 
journals and via official reports from various 
jurisdictions. It arrives at different scales, dif-
ferent levels of complexity and with widely 
varying implications for practical action … 
A multilateral statutory authority established to 
produce comprehensive assessments of resource 
condition and trend, then to advise governments 
independently on opportunities and limitations 
for future land use, using a “whole systems” per-
spective, is likely to enjoy enthusiastic support 
from the scientific community (Hynes, 2021b, 
p. 19).

The need for a new trustworthy agency that 
would translate science as distinct from validat-
ing science, a traditional role of the peer-reviewed 
journals, was raised during the Rangelands Policy 
Dialogue co-organised by the Society in 2019 
and 2020. This proposition, however, has gained 
little public traction and does not seem to be on 
the agenda of bodies representing farmers, who 
would have much to gain from a more orderly, 
transparent and trustworthy process of land-use 
decision making. By contrast, momentum seems 
to be building for a new office to cast judgement 
on scientific advice sourced from research. At the 
July 2019 Convention of the Liberal National Party 
in Brisbane, a motion was passed calling on an 
incoming LNP government to establish an Office 
of Science Quality Assurance (Birmingham, 2019). 
Reportedly, the National Party’s Federal Council 
shortly afterwards in 2019 endorsed a motion to 
establish a national scientific quality assurance 
agency (Johnson & Walker, 2019). On 14 October 
2021, the Institute of Public Affairs launched an 
appeal for funds for a “Project for Real Science” 
(https://ipa.org.au/).

So, far from building public institutions that will 
use peer-reviewed scientific knowledge as a basis 
for public policy making and decision making, we 
now see a campaign to undermine confidence in 
peer-reviewed science and/or in the credibility of 
scientists employed in public agencies whose role 
involves interpreting peer-reviewed science. 

The published advocacy by AgForce, associated 
conservative parliamentarians and the Institute 

https://www.queenslandcountrylife.com.au/story/7367482/science-and-politics-already-joined-at-the-hip/
https://www.queenslandcountrylife.com.au/story/7367482/science-and-politics-already-joined-at-the-hip/
https://www.queenslandcountrylife.com.au/story/7367482/science-and-politics-already-joined-at-the-hip/
https://ipa.org.au/
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of Public Affairs expresses little concern about 
the parsimonious funding for scientific research, 
casualisation of the scientific workforce, the cor-
poratisation of universities or the underfunding of 
public interest scientific bodies that can explain a 
great deal of such weaknesses that may exist in the 
conduct of scientific research in this country.

As my predecessor Dr Geoff Edwards has 
observed (Edwards, 2018, pp. 73–74): 

Science, like any other human endeavour, is an 
imperfect process. What makes science robust, 
however, is its relentlessly self-critical approach. 
Like opposing barristers, scientists continually 
challenge each other, but with consensus gradu-
ally building over time as the position best 
supported by evidence prevails.

Science replaces private prejudices with pub
licly verifiable evidence. Admittedly, some jour-
nals, notably those termed ‘vanity journals’, are 
known to take shortcuts with editorial review. 
It is also true that in some disciplines, false leads 
can be pursued for years before being invali-
dated. But none of these imperfections should be 
used to undermine public and political trust in 
the essential veracity of scientific research. 

No-one close to the editorial process for a 
journal run by a not-for-profit society like our 
own, conducted by unpaid volunteers, evaluating 
articles by authors not paid for their submission 
and printed at the expense of members, could 
doubt that the entire process is driven by a desire 
to expand knowledge in the public interest. Nor 
could they doubt the earnestness with which 
those responsible seek to uncover and eliminate 
mistakes. 

David Lloyd, an author in our Proceedings 
Volume 127, has expressed this astutely:

I do agree that an office of ‘scientific oversight’, 
as apparently suggested by Agforce, would be 
completely regressive. The broad, world-wide, 
peer review process for scientific publication 
is time-honoured, underpinning the landmark 
research done across the decades in Australia 
and other countries, right up to the present … 
(David Lloyd, pers. comm., 2021).

Concluding Remarks
There are many techniques that conduce towards 
reliability of scientific knowledge, as well as dis-
patching research reports to externally independent 
referees. Internal institutional reviews, commitment 
to ethical codes of practice, embedded research 
ethics, coalitions of qualified, critical, analytical 
and sceptical reviewers, disciplinary and cross-
disciplinary conferences and seminars, parallel 
development of methods and theory have tradition-
ally shaped the preparation of research reports for 
publication and will continue to do so.

However, the communication of scientific find-
ings to wider society, relevant stakeholders and 
key decision makers largely lies outside these pro
cedures. This is an ongoing, seemingly formidable 
challenge. Clearly, there is a pressing imperative to 
improve the transfer of scientific knowledge and 
enable end-users to action useful findings for the 
betterment of all society. 

A rigorous, evolving framework for fact-check-
ing science communication for wider audiences 
is under development, viz. the European Union-
initiated ENJOI4 project, which has grown out 
of the need to counter the misinformation, i.e. 
the “Infodemic” (Alam & Chu, 2020), which has 
caused great confusion and often tragic conse-
quences during the COVID-19 pandemic. 

Standards, principles and indicators for effec-
tive science communication to the community are 
being rapidly assessed, developed and strengthened. 
These include criteria and performance indictors:

•	 Ethical rules: Avoid being an advocate; be 
fair to differing viewpoints.

•	 Rigour: Use reliable, rigorous and relevant 
sources; fact-check uncertain text.

•	 Sources: Persistently use reliable, rigorous 
and verifiable sources.

•	 Networking: Establish good networking with 
all key actors.

•	 Target audience: Approach the communica-
tion as a service to the public.

•	 Engagement: Ensure effective, ethical bi-
directional communication.

•	 Newsworthiness: Present new, impact-rich 
knowledge.

4	 Engagement and Journalism Innovation for Outstanding Open Scientific Communication (EU).
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•	 Perspective: Set the topic in a temporal, 
scientific and social context.

•	 Message and language: Use clear, correct, 
comprehensible language.

•	 Story telling: Tell a story whose subject rep-
resents the scientific data to be conveyed.

•	 Media format: Use innovative, creative for-
mats to engage the widest audience.

•	 Video and audio: Plan content and practice 
before producing.

•	 Scientific posters: The title is the main con-
clusion; use a flow chart format.

•	 Social media: The pace and dynamics of 
conversations differ across platforms; it 
is essential to adapt strategies to the pub-
lic’s habits and use in this complex digital 
environment.

•	 Infographics: Include at least one main 
theme, e.g. causal properties, causal pro-
cesses, a key scenario, statistical analyses, 
measures of physical magnitude.

•	 Structure: Clear and ordered, with a focus on 
a central idea or a few key points. 

•	 Impact: Pay attention to life-related issues 
and what can be done to solve problems.

This process and the resulting strategy and 
communication framework can assist in reaching 
the necessary standards to counterbalance fake 

memes and misinformation that so easily spread in 
our time. We need to use it or a similar effective 
approach when communicating Queensland- and 
Australia-wide science. 

Society-wide, persistent, clear and accurate 
communication and public education are essential 
in developing and maintaining the public’s trust in 
science. There is required a dedicated approach 
to encouraging and educating politicians and 
bureaucrats on the essential need to consistently 
incorporate rational scientific information into their 
policies and decisions. This is a very difficult pro-
cess in a world where people are exposed to short 
or obtuse media or internet grabs. Nevertheless, 
we need to urgently develop and apply the best 
strategies we can identify. This is a demanding 
task, especially for civil society bodies lacking the 
resources of government and business. 

The framework presented above suggests a path 
that could substantially increase the effectiveness 
of science communication to the wider community. 
And therein lies another lesson that we can draw 
from the foregoing narrative: the lack of resources 
for those involved in and defending public-good 
science lies at the heart of many of the ills that are 
perceived, both by scientists and their critics. Lack 
of resources is a policy setting that is open to policy 
remedies.
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