
The New Tools of Science Communication

!  We all have beliefs. True or untrue, they shape our perspectives and our behaviors. 

At the heart of my passion for science communication lies the belief that on the whole, 

people will be better off if they approach the Universe on its own terms. We all walk 

around with little models of the world in our heads. These models help us do everything 

from deciding what to eat, to choosing what school will be best for our children. What 

determines the fidelity of these models? For me, science communication is not about 

picking a certain scientific topic and transmitting in a way that is sensical and appealing, 

though that is an important endeavor. My goal is to share the best tools we know of for 

interpreting the world around us. Better tools of inquiry will lead to better understanding. 

Better understanding will lead to better decisions, and ultimately, greater wellbeing for the 

people involved. It’s a moral endeavor, an attempt to increase happiness and decrease 

suffering. Yet, the very the existence of the term science communication suggests that not 

everyone shares these values. For many, science is a subject in school, something to learn 

at a desk and to forget upon crossing the threshold of the classroom. I aim for this to 

change. Science should not be cordoned-off like an animal at the zoo, to be visited when it 

pleases us. It should permeate all aspects of our lives as a lens with which to see the world, 

as a set of tools for better living, and as a vessel of hope for the future. In the following 

pages, I will explore ways these goals might be achieved and some benefits they will 

confer.

! First, I think science communicators have to take great care to be inviting. Simply 

stating that science is a better way of knowing is not very convincing! To the recipient it 

will simply sound like an assertion. When Dr. James Flynn spoke at the most recent SciTed 
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conference1 he said something that has really stuck in my mind since then. He said science 

is a privileged way of knowing things about the world. I completely agree with Dr. Flynn, but 

the word privileged troubled me.

! I’m always thinking about how these sorts of talks would sound to someone who 

doesn’t hold science in as high a regard as I do. When I hear the word privileged, I think 

about how many people have claimed to have privileged information or a privileged 

viewpoint, and how wrong they often turn out to be. For some religious leaders, privilege 

is an integral component of the offices they claim to hold. The most profound example 

would be the Pope’s claim of infallibility, which is clearly untrue but essential to being a 

Pope. Unless the word privilege is used among like-minded individuals, as it was by Dr. 

Flynn, it can have a very sour taste indeed. He’s right to call science privileged, but I doubt 

that’s the best word for effective science communication and winning the hearts and 

minds of the world at large.

! One of the first things taught about storytelling is show don’t tell, and that’s really 

the challenge here. How can science communicators show the the value of science in ways 

that will foster understanding rather than rote acceptance? Scientific facts that are 

transmitted outside the context of their discovery essentially become dogmatic. Science is 

about the breadcrumbs. If people understand where the facts come from, I would argue 

that they will be more likely to value the facts.

! Being able to follow the breadcrumbs has never been more important than it is right 

now. We live in the Age of Information, a stark contrast from the time of Aristotle, in 

which he learned everything there was to know. In the Age of Information, being able to 
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filter the massive torrent is a crucial skill, like being able to write down your thoughts or 

prepare food. Perhaps more so! This reality is already having profound effects on how we 

organize our minds.

! In recent study entitled Google Effects on Memory: Cognitive Consequences of Having 

Information at Our Fingertips2, the authors explain that we are shifting from relying more on 

internal memory to relying more on what’s called external or transactive memory. This 

means that rather than committing information to memory, people are more likely to 

remember where to find the information when they believe that they will have access to it 

in the future.

! The concept is not new. It applies to group situations or simply knowing what 

members of your family know. You don’t need to remember that peach cobbler recipe if 

mom knows it, for example. The difference now is that the Internet is more massive a 

repository than any before, it’s nearly ubiquitous, and it can be accessed at any time. This 

is driving a shift, they argue, toward greater reliance on transactive memory than ever 

before. And, they speculate that this may in fact be a good thing, in that it could leave 

room for more conceptual understanding.

! What does this mean for science communication? It means that we have a huge 

opportunity, and education is an obvious place to start. Children are going to know at least 

as well as anyone else that they can always look things up. I was lucky enough to have 

access to the Internet for more than half of my schooling career, and I could see the 

growing frustration first-hand. Google Maps makes the geography class I took in high 

school look positively Victorian. I and my friends around me became more and more 
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frustrated about learning lists of things that we would have no trouble recalling from the 

Internet when they were needed in any real-world situation. It seems clear, then, that a 

new way of teaching science, and indeed most subjects, is required.

! There is a team of people at Michigan State3 who aim to do just that. What they are 

shooting for is nothing short of a paradigm shift in science education. It’s a mental toolset 

that has the potential, I think, to not only transform science in school, but to transcend the 

borders of the science classroom, spilling over into other subjects and beyond, into their 

everyday lives. It will make the traditional distinctions between biology, chemistry, 

physics, and the like appear as Victorian as my geography class would have if the iPhone 

had existed and I had one during the tests.

! They call it 8+1 Science.4 The 8 refers to eight basic concepts that can be used to 

interpret and understand the world around you. They are atoms, cells, radiation, systems 

change, forces, energy, conservation of mass and energy, and variation. The +1 refers to the 

addition of inquiry. Armed with these eight concepts and the skill of scientific inquiry, the 

traditional divisions of classroom science will break down. Here is how the team 

introduces the idea on their website:

! As we encounter natural phenomena, we seek to understand what is happening around us. Not only 

does science help us answer these questions, it is at the root of how and why we ask them. Through this 

process we begin to understand that much of what we know about science can be explained through a small 

number of principles that explain the behavior of the natural world. So, why isn’t science taught this way in 

our schools?
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! Science is often taught as a disjointed set of facts in traditional disciplines such as chemistry, biology, 

and physics without clear connections being made between the subjects. Today’s frontiers in science are 

often at the disciplinary edges. Aided by the explosion in technology and scientific discoveries, new fields 

are arising that were hardly imagined a generation ago like synthetic biology, digital organisms, and 

genomics.

! I think this approach will have short-term benefits and broad, long standing 

implications. In the short term, I think it will make science appear more relevant and 

interesting to Information Age children because it better reflects the way they assimilate 

and use information, eschewing emphasis on disconnected facts and relying more on 

broad concepts and relationships. Also, as a tool to understand the world, they will be 

more likely to use it outside the classroom to interpret phenomena they encounter and to 

answer questions that they develop. This might have implications in other classes 

(perhaps to the chagrin of other teachers!), because rather than consuming and producing 

bodies of knowledge, they will be critically interpreting all sources of information. It’s not 

just about a fact anymore. It’s about where it came from. Who produced it? What might 

their motivations have been? How was the information gathered? What was the sample 

size? They will discover connections between apparently disparate ideas. And so on. 

Students with the proper tools will process information, not memorize it.

! This leads into the long-standing implications. These children who can process 

information better than they can regurgitate it will be able to marshal the tools and people 

around them to improve society in incredible ways. Scientific inquiry will permeate their 

lives and allow them to honestly approach the world, free of dogmatic beliefs and 

traditional ideologies that may or may not comport with the reality at hand. They will be 
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better equipped to make personal decisions like what foods to eat and how to go about 

treating ailments, and larger societal decisions, like who to vote for. Politics, for example, 

could be evidence-based instead of being endless streams of baseless assertions volleyed 

from one ideological camp to the other.

! Contrast that hopeful view to the political situation we find in the United States at 

the moment. Science, in other words an agreement on constitutes basic reality, divides the 

country on political lines, generating needless strife and severely hampering progress. A 

recent study, called Politicization of Science in the Public Sphere5, found that since the late 

seventies conservatives have had less confidence in science than liberals. The author of the 

paper, Gordon Gauchat, suggested that one reason could be that certain scientific findings, 

like the existence of climate change, are politically disadvantageous. Therefore some 

politicians are motivated to question those findings, however sound they may be. Political 

ideology should conform to reality, not the other way around. Even a basic appreciation 

for science by the members involved, voting and elected, would improve political 

discourse significantly.

! So, if 8+1 Science is hopefully the future for children in school and the adults they 

will become, what tools can we employ to reach out to those who are past school? How 

can we improve the aforementioned political discourse without waiting for the next 

generation? More broadly, how can we inject healthy skepticism into everyday lives? I 

argue that we need everyday strategies, apart from the formalized approaches like 8+1 

Science.
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! One way forward has been proposed by author and neuroscientist Dr. Sam Harris. 

Harris proposes what he calls conversational intolerance:

! ...a benign, non-coercive, corrective form of intolerance, distinguishing it from historic religious 

persecution. He promotes a conversational intolerance, in which personal convictions are scaled against 

evidence, and where intellectual honesty is demanded equally in religious views and non-religious views. 

He suggests that,  just as a person declaring a belief that Elvis is still alive would immediately make his every 

statement suspect in the eyes of those he was conversing with, asserting a similarly non-evidentiary point on 

a religious doctrine ought to meet with similar disrespect. He also believes there is a need to counter 

inhibitions that prevent the open critique of religious ideas, beliefs, and practices under the auspices of 

"tolerance."6

! Harris tends to frame conversational intolerance with respect to religion, which is 

not the only domain of thought guilty of treading upon science. Conversational 

intolerance clearly has broader implications for science communication. It seems to me 

that the largest interface between scientific and counter-scientific ideas is everyday 

conversation. And if it’s not the largest, it’s huge. I spend a lot of time thinking about how 

this interface can improved, and I think Harris has made a good start. He argues that 

within the domain of science there is no polite tolerance for geocentrism or flat earth 

theory. The same attitude should apply to your neighbor who wants to treat her 

daughter’s ear infection with “crystal energy”. This is not to suggest that we be rude or 

impolite, just that to the extent that our convictions are scaled with evidence, we should 

not be reticent and hold our tongues.
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! The hope is that with time, this gentle coercion will slowly change the fabric of 

dialogue in society. Evidence-free assertions about testable claims will have less purchase 

on the average mind. The culture that frames our interpersonal communications will have 

a built-in mechanism for promoting the spread of supported claims and reducing the 

spread of unsupported ones. Note that this can be accomplished without law or any other 

kind of forcing. This is about letting the best ideas, the ones that most closely track reality, 

win. The term intolerance is probably not the best from a public relations point of view. But, 

as I mentioned above, it’s best to show, not tell. Science communicators have no need to 

state that they practice conversational intolerance. They simply need to let honesty and 

inquisitiveness be the virtues that guide their conversations. If done right, this style of 

discourse will be a habit that rubs off on others.

! To conclude, I’d like to share another belief. It’s that everyone, in some sense, is 

interested in the truth. Whether we are scientists, religious practitioners, new age 

spiritualists, or conspiracy theorists, we are all trying to figure out how the Universe 

works. Many of us believe we’ve got things figured out better than our neighbors, and 

many of us are eager to share what we’ve learned. It is my view that science, of all the 

methods, gives us the clearest, most useful insight into reality, and that we will all benefit 

from the clearest possible understanding. The most important thing I’ve learned, and what 

I’ve tried to illustrate above, is that the only way to win in this plurality of ideas is to show 

that science is superior, that it improves our lives, and that it best satisfies our innate 

human curiosity. We as science communicators don’t have to tell people that science is a 

better way, nor should we. With the methods discussed above, like lending a useful tool to 

a neighbor in need, the profound utility of science will be self-evident.
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