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Simplifying

 Shorter words

 Shorter sentences

 Simple grammar

 Visual writing
– Active words

– Images, word pictures

– Show, don’t tell

 Explanations

Why need to explain?

 Lack of information

 Lack of context

 Distinguish between myths and realities

 Problems of story-telling (need one kind of 
info before another) 

 Distinguish between “objectivity” 
(balance), story-telling exuberance, and 
scientific consensus/“truth”
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Theory: 3 obstacles to understanding

 Readers don’t grasp meaning and use of 
concept or term

 Readers may struggle to model or mentally 
represent unfamiliar phenomenon, 
structure, or process

 Ideas may conflict with pre-existing or tacit 
models

Elucidating explanations

 Definitions

 Examples and non-examples
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Elucidating explanation, example

 The term “dietary fiber” refers to the parts 
of plants that pass through the human 
stomach and small intestine undigested --
ranging from the brittle husks of whole 
wheat to the stringy pods of green beans to 
the gummy flesh of barley grains.

Quasi-scientific explanations

 Models

 Topic sentences

 Organizing analogies

 Transitions

 Key phrases

 Diagrams
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Quasi-scientific, example

 "If the radio waves are properly tuned, the 
charged particles can gain energy from the 
moving waves, just as a surfboard gains 
energy from a water wave."

Transformative explanations

 State the implicit or lay theory

 Acknowledge its plausibility

 Demonstrate its inadequacy

 State a better model

 Demonstrate better adequacy
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Explanation
Theory vs. practice

 Elucidating

 Quasi-scientific

 Transformative

 Define terms

 Compare:
– Direct comparisons

– Simile (like/as)

– Metaphor

– Analogy

 ??
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Elucidating explanation: Simple 
information

 Given the dense bamboo thicket that limits visual contact in most 
panda habitats and the brevity of panda mating season — females 
ovulate just once a year and can conceive for only a few days — the 
pandas’ ability to perceive the bleat is critical to reproduction among 
this once-endangered species.

– https://www.nytimes.com/2018/09/20/science/panda-bleats.html, by Douglas Quenqua, retrieved 22 Sept 2018

Elucidating explanations: 
embedded definitions

 Once in its laboratory, the team pulverized the bone fragments and 
subjected them to a battery of chemical tests. And while it found 
plenty of amino acids—the building blocks of proteins—the profile of 
these molecules didn’t match collagen.

– https://www.theatlantic.com/science/archive/2018/09/dinosaur-bone-microbes-debate/570037/, by Ed Yong, 
retrieved 22 Sept 2018

 Over time, the cells of complex organisms accrue damage in their 
DNA, which threatens to turn them into tumors. Some cells defuse this 
threat by entering a state called senescence: They don’t die, but they 
permanently stop growing and dividing. These retired cells 
accumulate as we get older, and despite their name, they’re not idle. 
They secrete molecules that trigger inflammation, and they’ve been 
implicated in some of the health problems of old age.

– https://www.theatlantic.com/science/archive/2018/09/alzheimers-tau-senolytic-drugs/570667/, by Ed Yong, 
retrieved 22 Sept 2018
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Elucidating explanation: 
Simple analogy

 Like a wedge in Pac-Man’s mouth, MDMA 
fits inside a protein that moves serotonin in 
and out of neurons. The drug eventually 
causes a flood of serotonin between 
synapses, increasing its signals.

– https://www.nytimes.com/2018/09/20/science/octopus-ecstasy-mdma.html, by JoAnna Klein, retrieved 22 
Sept 2018

 Creating flu vaccines is an artisanal affair, 
more like cultivating a crop than making a 
pharmaceutical.

– https://www.theatlantic.com/magazine/archive/2018/07/when-the-next-plague-hits/561734/, by Ed Yong, 
retrieved 22 Sept 2018 [Note: embedded metaphor – “artisanal affair”]

Elucidating explanation: How scale 
affects results

 [Using the same data, one group claims 55% of ocean is fished; another group 

says the number is 4%] How could two groups have produced such wildly 

different answers using the same set of data? At its core, this is a simple 

academic disagreement about scale…. [One team] quantified that activity by 

dividing the oceans into a huge grid of around 160,000 squares. Each of these 

squares had sides that span half a degree of latitude, and an area of around 

3,100 square kilometers. And in 2016, around 55 percent of them included 

some kind of fishing activity…. [Another team] could analyze it at finer 

resolutions. When they divided the ocean into smaller squares that are 0.1 

degrees of latitude wide and take up around 123 square kilometers, they found 

that fishing activity occurs in just 27 percent of them. And when they used 

even smaller squares that are 0.01 degrees wide and 1.23 square kilometers in 

area—the size of a city block—just 4 percent of the ocean is “fished.”

(https://www.theatlantic.com/science/archive/2018/09/wait-so-how-much-of-the-
ocean-is-fished-again/569782/, by Ed Yong, retrieved 22 Sept 2018)
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Elucidating, 3
 Online 3D map tracks genes at work in mouse brain

 DATELINE: WASHINGTON, Sept 26 2006

A 3D map tracking genes at work in the mouse brain has been completed and posted 
online, a boon for researchers studying neurological disorders, the institute founded by 
Microsoft co-founder Paul Allen announced Tuesday.

The Allen Brain Atlas is a World Wide Web-based, three-dimensional map plotting 
the regions in which 21,000 genes "express" themselves in the brain of the mouse, 90 percent 
of which are the same as in the human genes.

"This project is an unprecedented union of neuroscience and genomics," said Allen, 
whose 100 million dollars launched the project in 2003.

"The comprehensive information provided by the atlas will help lead scientists to new 
insights and propel the field of neuroscience forward dramatically," he said in a statement.

Because humans share more than 90 percent of their genes with mice, researchers can 
refer to the map to try to understand Alzheimer's and Parkinson's diseases, epilepsy, 
schizophrenia, autism, addiction and other disorders affecting about 26 percent of US adults, 
some 58 million persons.

The map pinpoints regions in which certain genes are active, or "expressed," in the 
brain and links them to brain functions, most of which are the same in mammals.

"This is a multidisciplinary project of unprecedented scale," said Allan Jones, the 
Institute's scientific officer.

…. [story continues]
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Nevertheless, most of these previous trials involved drugs that were 
designed to get rid of a different protein that’s thought to lie at the heart of 
Alzheimer’s, amyloid-beta. The concept of going after senescent cells is new. “If 
these cells are found to play important roles in people with neurodegenerative 
disease, the implications for treatment could be quite significant,” says Li-Huei
Tsai from MIT, who was not part of the new study.

That’s because there are several “senolytic” drugs that can eliminate 
senescent cells, and some of these have already been approved for treating 
cancers. “If they prove effective in preventing or slowing neurodegeneration, it 
would represent a truly major advance, especially in light of the continued 
failures of amyloid-based clinical trials,” Tsai says….

His team … worked with a strain of mice that accumulates tau tangles in its 
neurons by six months of age. By eight months, the mice’s neurons have 
started dying, their brain has started shrinking, and their memories have begun 
to falter. But [they] found that all of these problems are preceded by the buildup 
of senescent cells, and can be prevented by eliminating those cells at an early 
stage.

They did this in two ways: first, by genetically engineering the mice’s bodies 
to destroy their own senescent cells when they are fed a particular chemical; 
and second, by using a senolytic drug called “navitoclax” that kills those cells 
directly. Both approaches were successful at preventing tau tangles.

https://www.theatlantic.com/science/archive/2018/09/alzheimers-tau-
senolytic-drugs/570667/, by Ed Yong, retrieved 22 Sept 2018

Metaphor, simile, analogy
(Adapted from: https://www.copyblogger.com/metaphor-simile-and-analogy-whats-the-difference/, 
retrieved 22 Sept 2018)

 A metaphor is a figure of speech that uses one thing to 
mean another and makes a comparison between the 
two. [verb: to be]

– “He’s become a shell of a man”

 A simile compares two different things in order to 
create a new meaning. [like/as]

– “He’s like a shell of a man”

 An analogy … shows how two different things are 
similar, but it’s a bit more complex … an analogy is 
more of a logical argument.

– “His empty head is like the cavity of a shell – it used to 
hold important stuff, but not anymore.”
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Metaphor and analogy
(Adapted from https://www.quora.com/Whats-the-difference-between-analogy-metaphor-and-simile/answer/Laura-Copeland, retrieved 
22 Sept 2018)

Metaphor: [verb: to be]

 Cancer cells are those which have forgotten how to die.

 He donated sperm, and now his cells are running around in the wild.

 I'm a mosaic of cells from my ancestors.

Analogy: 

 Cells are tiny factories, whose job is to take raw materials and produce 
a useable product (protein). The factory has the necessary plans/code 
(DNA) for its products; an assembly line (the endoplasmic reticulum); 
a warehouse for storing the product (the Golgi apparatus); a main 
office (the nucleus) that's walled off from the rest of the factory (with 
a nuclear membrane); etc.
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More analogies

Quasi-scientific explanation: 
Analogy

 Scientists at the National Oceanic and Atmospheric Administration's 
Marine Debris Program agree, prevention is the solution. Once it’s out 
there in the open water, it’s too hard to clean up.

“If you think about an overflowing sink, it is obvious that the 
first step before cleaning up the water is to turn the faucet off. That is 
exactly how prevention works. By acting to prevent marine debris, we 
can stop this problem from growing,” a representative from the Marine 
Debris Program said via email.

– https://www.yahoo.com/news/world-apos-biggest-garbage-patch-090000414.html, 
by Rayne Ellis (via Mashable), retrieved 22 Sept 2018
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Quasi-scientific explanation: 
Metaphor

 I walk through a market, gazing at 
delectable displays of peppers, eggplants, 
avocados, and goat meat…. As I look 
around the market, I picture it as an 
ecological magnet, drawing in all the varied 
animals that dwell within the forest—and 
all the viruses that dwell within them.

– https://www.theatlantic.com/magazine/archive/2018/07/when-the-next-plague-hits/561734/, by Ed Yong, 
retrieved 22 Sept 2018

Quasi-scientific: Present a model

 Like analogies, present a model

 "Dr. Salcman compares an aneurysm to a 
bump on a tire. The weakened wall of the 
artery balloons outward under the relentless 
pressure of the heartbeat and, eventually, it 
bursts. That's death." 
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Quasi-scientific/comparison

Quasi-scientific, ex. 3

 How does the body regulate cholesterol?  The 
body uses a system like a sink with 2 spigots.  
One spigot lets in the cholesterol that you eat, the 
other spigot lets in the cholesterol that your body 
makes (in the liver). In some people, the sink 
drains easily (the liver turns cholesterol into bile 
or acid).  But in other people, the sink drain isn’t 
very efficient -- it’s too small, or too clogged up, 
or has the wrong kind of filter on it.  Then 
cholesterol builds up in the sink.
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Transformative explanation

 Acknowledge current explanation

 Demonstrate inadequacy

 Provide a better explanation
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Transformative: Can the US have 
an Ebola crisis?

In a nearby room, dried blood dots the floor around an old operating table, where a sick lab technician once 
passed Ebola to five other medical staff members, starting a chain of transmission that eventually enveloped 
Mikolo and many of his friends. The phlebotomist who drew the blood samples that were used to confirm Ebola 
also still works at the hospital. I watch as he handles a rack of samples with his bare hands. “Ask someone here, 
‘Where are the kits that protect you from Ebola?,’ ” Donat Kuma-Kuma Kenge, the hospital’s chief coordinator, 
tells me. “There aren’t any. I know exactly what I’m meant to do, but there are no materials—here, in the place 
where there was Ebola….”

The hospital’s challenges are considerable, but as I walk around, I realize that they are familiar. Even though 
the United States is 500 times as wealthy as the Congo, the laments I heard from people in both countries were 
uncannily similar—different in degree, but not in kind. Protective equipment is scarce in the Congo, but even 
America’s stockpiles would quickly be depleted in a serious epidemic. Unfamiliarity with Ebola allowed the virus 
to spread among the staff of Kikwit’s hospital, just as it did among nurses in Dallas, where an infected patient 
landed in September 2014. In Kikwit, a lack of running water makes hygiene a luxury, but even in the U.S., 
getting medical professionals to wash their hands or follow other best practices is surprisingly hard; every year, at 
least 70,000 Americans die after picking up infections in hospitals. And most of all, the people in both countries 
worry that brief spates of foresight and preparedness will always give way to negligence and entropy.

In the U.S., attention and money have crested and then crashed with each new crisis: anthrax in 2001, SARS in 
2003. Resources, hurriedly assembled, dwindle. Research into countermeasures fizzles. “We fund this thing like 
Minnesota snow,” Michael Osterholm says. “There’s a lot in January, but in July it’s all melted.”

https://www.theatlantic.com/magazine/archive/2018/07/when-the-next-
plague-hits/561734/, by Ed Yong, retrieved 22 Sept 2018
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Some of everything

Vivid 
detail, 
w/defn

Transf.

Embedded
defn

Short 
sentences

Metaph.


