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Science Is Not A Game Of Averages 
 
 

 

 
Komar & Melamid, ‘America’s Most Wanted’, 1994. 

 

Science is not a game of averages. If it were, we’d all have paintings by Komar & Melamid 
(Reference 1) on our walls. They comprehensively proved that the way to guarantee the 
production of bad art is to survey prospective customers and take an average of their 
preferences. If 88% of those customers prefer outdoor scenes, that doesn’t mean filling a 
canvas with outdoor scenes is the right thing to do. The fact that 60% of customers prefer 
‘realistic’ art doesn’t mean the end result should be realistic. Ditto ‘soft curves’, ‘blended 
colours’ or ‘brush-strokes’. When customers are 50/50 on the presence of famous or non-
famous characters, the right answer doesn’t involve including both. Here’s the analysis the 
two Russian artists used to construct their ‘America’s Most Wanted’ picture: 
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Science, meanwhile, is about outliers and ‘how wonderful that we have met with a 
paradox. Now we have some hope of making progress’. Science is about a proactive 
search for things that don’t fit the prevailing logic and understanding of the world. Only 
when things ‘don’t fit’ do we get to acquire better theories. 
 

Somehow, most likely thanks to the toxic bubble-making effects of social media, we have 
allowed this kind of dissent from the norm to become the exact opposite of what it was 
supposed to do. Just because ‘97% of scientists agree’ doesn’t mean something is right. 
Or that the other 3% should be ‘cancelled’ for their unpopular views. 
 

If I had to make a bet, I’d be pretty certain that 97% of scientists were in strong agreement 
that the Sun revolved around the Earth until Copernicus stepped out of the shadows and 
put them right. Reluctantly, of course. After a couple of decades of study, by about 1532 
Copernicus had basically completed his work on the manuscript of Dē revolutionibus 
orbium coelestium. Despite urging by his closest friends, he resisted openly publishing his 
views, not wishing—as he confessed—to risk the scorn "to which he would expose himself 
on account of the novelty and incomprehensibility of his theses." 
 

Going against the flow can be a dangerous move at the best of times. It’s something that 
characterises entrepreneurs and innovators, of course. But we also know that the vast 
majority of either type of person are not the real thing. The large majority, we know 
(Reference 2), do not have the right stuff. The same goes with ‘scientists’, most of whom 
seem to have either lost or (more likely) never taught what good science looks like. Like, 
for instance, that one of the first responsibilities of good science is to recognise the fact 
that humans – all of us – are chock-full of biases and poor judgement abilities (Reference 
3). 
 

Kahneman’s latest book offers up a simple check-list of how to identify the outlier voices 
that we should and should not consider listening to. Here’s an adapted version of that list: 
 

1) Did the individual’s choice of evidence and focus of their discussion indicate 
substitution of an easier question for the difficult one they were tasked with? 

2) Did the individual neglect an important factor? 
3) Did the individual give weight to an irrelevant factor? 
4) Did the individual fail to adopt an outside view for part of the deliberation process? 
5) Did the individual stand to gain from one conclusion more than another? 
6) Did dissenters have the opportunity to express their views? 
7) Did the individual fail to fully consider alternative hypotheses or fail to seek out 

evidence that might support such hypotheses? 
8) Did the individual neglect or suppress uncomfortable data or opinions? 
9) Did judgements rely heavily on anecdotes, stories or analogies? 
10) Did the individual make extrapolations that may have ignored discontinuities and 

non-linearities? 
11) Did the individual use a methodology that systematically ignored outlier data? 
12) Did the individual fail to understand the importance of running towards contradictory 

evidence? 
 

If the answer to any of those questions is ‘yes’, you would be well advised to ignore the 
person or persons giving them. Which might – anecdotally (danger alert – Reference 4) – 
mean ignoring 97% of the outliers. Which in turn means looking for the truth equivalent of 
needles in haystacks. 97% of climate scientists might try and discredit the 3% that 
disagree with the consensus view. 97% of the 3% will then fail at least one of the twelve 
tests described above. But that still leaves, in a subject as vital to our collective future as 
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climate change, a couple of hundred climate scientists who’s evidence we really shouldn’t 
be ignoring right now. Saying this doesn’t make me a ‘climate change denier’, rather 
someone who understands Science is not a game of majority opinion, distribution curves 
or averages, but rather one of seeking out better truths. 
 

Scientists, by extension, are supposed to live in Green World (Reference 5). Which is 
difficult when, for the last forty years, they’ve all been taught the world is Red. 
 

 
“The profoundest distances are never geographical.” 

John Fowles The Magus 
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Garbage-In, Garbage-Out: Innovation Tools 
 
 
 

 
 

Figure 1: Death By A Thousand Tools  
 

The above, ‘Death By A Million Tools’ is one we use a lot during workshops. Partly to help 
explain that ‘Systematic Innovation’ means more than TRIZ (i.e. ‘these are all the tools we 
found that have a place somewhere in the overall innovation story’), and partly to plant the 
seed in peoples’ minds that they ought to think carefully before they decide which tools to 
bring into their organisation. The selection problem begins with your definition of the word, 
‘innovation’. We discussed some of the confusion over this troublesome word in 
Reference 1. It was the first place we published the output from a piece of research we did 
to explore the various different definitions of the word used by so-called ‘authorities’ writing 
about the subject: 
 

1) ‘Ideas’

2) ‘Implemented Ideas’

3) ‘Successfully Implemented Ideas’

indiscernible 

or inconsistent

 
 

Figure 2: Different Definitions Of The Word, ‘Innovation’  
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Given what feels like a growing confusion problem among those responsible for bringing 
innovation capability into their organisations, we thought it was time to get a little more 
specific about what tools and methods will or won’t help depending on what your definition 
of innovation is. 
 

The definition used in the SI Research team is the least frequently used one: innovation = 
successfully implemented (‘more ideal’/novel) ideas. This definition demands that users 
recognise that innovation involves three necessary (and sufficient) parts: 
 
 

Understand

Customer

Need

Ability of an Organisation

to successfully execute and

exploit the solution

Find

More Ideal

Solution

INNOVATION

 
 

Figure 3: Three Essential Elements For Delivering ‘Successful Implemented Ideas’  
 

One of the biggest problems Figure 3 brings up is that innovation demands successful 
‘execution’. Which generally means the 99% perspiration part of the story that follows the 
initial 1% inspiration bit. Not many people have a desire to read books about perspiration. 
Even fewer have a desire to write about it. Which means that there is very little in the 
literature to serve as a useful guide to prospective innovators. This is a pity. 
 

An even bigger pity is that a sizeable proportion of ‘innovation’ tool and method 
developers seem to be under the mistaken belief that the main innovation problem in the 
world is that people don’t know how to generate good ideas. The majority of ‘innovation’ 
tools and methods, therefore, tend to focus on solving this challenge.  
 

I’ve probably said it too many times now, but I think I’ve encountered an innovation team 
whose biggest problem was lack of ideas approximately one time in the last twenty-five 
years. Nevertheless, writing books about idea generation is easy work if you can get it. 
Figure 4 illustrates what happens when we remove these authors and developers from the 
death-by-a-million-tools story. Around about a third of all the tools and methods disappear. 
 

What we’re then left with are the tools and methods that recognise that there’s no point 
generating lots of ideas if you don’t know what the right problem was when you convened 
the idea generation brainstorming session. Each of the items shown in Figure 4, in other 
words, will go at least some way towards helping ensure that prospective innovators 
embark on a project where they have at least some hope of finding a sensible problem to 
work on. 
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Figure 4: Innovation > ‘Novel Ideas’   
 

The big remaining problem once we take out the idea generation tools from the overall 
catalogue of options is that we know the most important feature distinguishing the 2% of 
innovation attempts that end up being successful from the 98% that don’t is they 
recognised the importance of finding and resolving contradictions (Reference 2). The 
moment we start applying this contradiction lens to the catalogue, we begin to see that few 
if any authors have had the privilege of receiving this blinding flash of the obvious. Figure 
5 takes out all the ones that haven’t: 
 

 
 

Figure 5: Innovation > ‘Implemented Novel Ideas’  
 

No surprise to learn that TRIZ is one of those left in play. Given that WOIS is essentially 
the (former East) German version of TRIZ, that then leaves only two people that also 
received the necessary blinding flash: firstly Edward de Bono, and secondly, Eli Goldratt 
and his Theory Of Constraints. The basic message then being that if your organisation 
doesn’t have one of these thinking processes in your toolkit, things probably aren’t going 
to end well. Garbage In, Garbage Out: If all you want is ideas, there are a million valid 
choices. If you want success, the method-haystack only has four needles in it. 
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A Different Kind Of Funny – (Almost) 40 Inventive No-Exit Principles 

 
 
As discussed many times, from an Inventive Principle perspective, most cartoonists spend 
their whole careers using the same basic joke over and over again. The first one we found 
who used a wide range of different Principles was one of the all-time greats, Gary Larson. 
The second one we found was Michael Fry of ‘Over The Hedge’ fame. And now, we’ve 
found a third, Andy Singer, and his, how shall we put it, rather more edgy series, ‘No Exit’. 
Here are forty examples of his work, showing how he (almost) manages to make use of all 

40 of the Inventive Principles (your job is to spot the ‘almost’ ones      ): 

 
1.  Segmentation 
 

 
 
2.  Taking Out/Separation 
 

 

3.  Local Quality 
 

 
 
4.  Asymmetry 
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5.  Merging 
 

 
 
6.  Universality 
 

 
 
7.  ‘Nested Doll’ 
 

 

8.  Counterweight 
 

 
 
9.  Prior Counter-Action 
 

 
 
10.  Prior Action 
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11.  Prior Cushioning 
 

 
 
12.  Remove Tension 
 

 
 
13.  ‘The Other Way Round’ 
 

 

14.  Curvature (‘Loop’) 
 

 
 
15.  Dynamics 
 

 
 
16.  Slightly Less/Slightly More 
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17.  Another Dimension 
 

 
 
18.  Vibration (‘Resonance’) 
 

 
 
19.  Periodic Action 
 

 

20.  Continuity of Useful Action 
 

 
 
21.  Hurrying 
 

 
 
22.  ‘Blessing in Disguise’ 
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23.  Feedback 
 

 
24.  Intermediary 
 

 
 
25.  Self-Service 
 

 

26.  Copying 
 

 
 
27.  Cheap/Short Living 
 

 
 
28.  Mechanics Substitution (‘Fields’) 
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29.  Fluidity 
 

 
 
30.  Thin & Flexible 
 

 
 
31.  Holes 
 

 

32.  Colour Changes (‘Increase 
Transparency’) 
 

 
 
33.  Homogeneity 
 

 
 
34.  Discarding and Recovering 
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35.  Parameter Changes 
 

 
 
36.  Phase Transitions 
 

 
 
37.  Relative Change 
 

 

38.  Enriched Atmosphere  
 

 
 
39.  Calmed Atmosphere 
 

 
 
40.  Composite Structures 
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Patent of the Month – Hearing Aid 
 
 

 

Our Patent of the Month this month takes us to Texas and the highly intriguing ‘Texas 
Institute Of Science’, an organisation that sounds like it gets the best of both worlds in 
terms of having academic rigour and also commercial common-sense. US11,153,694 was 
granted to their founder on October 19. Perhaps given the Institute’s modus operandi, the 
main thing to like about the invention is the ‘how come no-one ever thought of that 
before?’ obviousness that arrives a few moments after their solution is revealed.  

The problem to be solved is improved hearing, and, reading the background description, 
one of the main things preventing a solution is tinnitus (aka ‘ringing in the ears’). Here’s 
what the inventor has to say about the challenge: 

Tinnitus, with or without additional hearing loss, can affect anyone at any age, although elderly 
adults more frequently experience hearing loss. Untreated tinnitus is associated with lower quality 
of life and can have far-reaching implications for the individual experiencing hearing loss as well as 
those close to the individual. As a result, there is a continuing need for improved hearing aids and 
methods for use of the same that enable patients to better hear conversations and the like. 

It would be advantageous to achieve a hearing aid and method for use of the same that would 
significantly change the course of existing hearing aids by adding features to correct existing 
limitations in functionality. It would also be desirable to enable a mechanical and electronics-based 
solution that would provide enhanced performance and improved usability with an enhanced 
feature set. It would be further desirable to enable a mechanical and electronics-based solution 
that would address--through mitigation or elimination--tinnitus. 

From a contradiction perspective, the best way to map the specific problem onto the 
Contradiction Matrix, is as a Loss of Information versus Noise problem. Here’s what the 
Matrix has to say in that regard: 
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And here’s how the inventor has solved the problem, again another masterclass in being 
succinct and to the point: 

the hearing aid includes left and right bodies [Principle 3], which are connected by a band 
member, that at least respectively partially conform to the contours of the external ear and is sized 
to engage therewith. Various electronic components are contained within the body, including an 
electronic signal processor that is programmed with a respective left ear qualified sound range and 
a right ear qualified sound range. Each of the left ear qualified sound range and the right ear 
qualified sound range may be a range of sound corresponding to a [Principle 3] preferred hearing 
range of an ear of the patient. The electronic signal processor is also programmed with a tinnitus 
frequency which is a range of sound corresponding to a sensation of tinnitus in the ear of the 
patient. Sound received at the hearing aid is converted to the qualified sound range [Principle 10] 
prior to output with a [Principles 10, 37] inverse amplitude signal applied at the tinnitus frequency 
to [Principle 2]  mitigate the tinnitus experienced by the patient. 

In so many words, the solution could also be described as an ‘anti-noise’ solution – simply 
– identifying the tinnitus frequencies being experienced by the wearer and then have the 
hearing-aid provide a 180degrees out of phase frequency signal to cancel the tinnitus. 
Otherwise known, if we want to delve into the guts of this kind of solution strategy as 
Inventive Principle 9, Prior-Counteraction. Which, although it is not one of the top 5 
principles recommended for this particular conflict pair in the Matrix, is one of the Inventive 
Principles the Matrix 2010 book recommends should ‘always be explored’ for any kind of 
Noise related problem. 

Semantics aside, though, this feels like a really elegant solution to me. One that needn’t 
just apply to people with hearing loss, but perhaps even more so, tinnitus sufferers who 
have good hearing that is disguised by the fact they have constant ringing in their ears. 

Keep an eye on this one. My bet is that it will make it to be one of the 2% of successful 
innovation attempts. Great idea, great business model. 
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Best of the Month – The Network Always Wins 
 

 

 
 

According to the author of this month’s Best Of recommendation, the business question is 
NOT "Are you built to last?" The question in the age of networks is: "Can you Adapt and 
Leverage?" Hinssen posed the question in 2015, but it seems an awful lot more relevant in 
the post-pandemic, post-truth, internet-bubble-bound world of today. 
 

When the outside world becomes a network, organisations will have to learn to behave 
like networks as well. The traditional mechanisms for managing and structuring companies 
is at a dead end, and organisations will have to re-invent themselves in the age of network 
business models. Organisational boundaries and structures become obsolete when 
network thinking prevails, and companies will have to become networks of innovation in 
order to survive. Or, in a beautifully summarised form, taken from a Peter Hinssen 
lecture… 
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Wow In Music – Walking On A Wire 
 
 

 
 
What doesn’t kill you makes you stronger. I’ve long held a theory that some of the best 
records ever made emerged from a crisis amongst the musicians involved. Exhibit one: 
Rumours by Fleetwood Mac. Exhibit two: Shoot Out The Lights by Richard and Linda 
Thompson, from which our wow of the month comes this month. 
 

After making 1974’s amazing debut album, I Want To See The Bright Lights Tonight, 
everything started to spiral in a downward direction for the duo, to the point that, by the 
end of the decade they’d lost their recording contract, most of their worldly possessions, 
and were living in a Sufi commune in a dead-end area outside London. Enter, Gerry 
Rafferty, fresh from his Baker Street success, to step in and help the pair get back in the 
scene. He produced a first version of what became the generally recognised classic 
album, Shoot Out The Lights. Only Rafferty’s version sought to smooth out all of Richard 
Thompson’s rough edges, and then fill every available space with synthesisers, brass and 
the kitchen sink to make what can only be described as the worst kind of muzak. 
Thompson hated the result to the point that he refused to allow the record to be released. 
The crisis deepened. Then Linda got pregnant. Then Richard started to withdraw from the 
marriage. Then Linda started experiencing the frightening early stages of dysphonia – a 
fear of singing that would later see her disappear from the music scene for fifteen years. 
Anyone else would have given up at this stage. Instead, the Thompson’s contacted old 
friend and producer, Joe Boyd, and convinced him to work with them to start the album 
over again. 
 

The result was what is now commonly described not just as the best album of their career, 
but also one of the best records of all time. Which means I could’ve picked just about any 
of the eight less-is-more masterclass tracks to feature in this part of the ezine. In the end, I 
opted for the second track, Walking On A Wire. Partly because it might just be one of the 
saddest songs ever (although, Richard Thompson probably has a dozen other offerings in 
the Sad Top Forty, so maybe not such a great surprise), partly because of the innate 
contradictions found in the lyrics, but mainly because amid the apparent simplicity of the 
playing are a host of wows. 
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The song starts sweetly enough with a chiming two-note electric guitar over strummed 
acoustic chords. Then the electric unexpectedly disappears (Principle 2), and Linda’s 
voice, naked as a voice has ever been, starts singing along with the acoustic. She’s joined 
by Richard’s voice, an octave lower (Principle 17) towards the end of the first verse, like a 
stalker or a bad memory, ‘I’m walking on a wire and I’m falling’, they sing, and at that 
moment they feel like the saddest words ever sung. The acoustic is mostly playing the 
‘people’s chord, G major. A chord that normally sounds bright and upbeat, but here forms 
a (Principle 37) contrast that somehow sees the vocal distress dragging the guitar into the 
mire of sadness. 
 

The electric guitar returns at the turnaround until we hear a fast (Principle 19) stutter-then-
pause invitation to Linda to start singing: 
 

 ‘I hand you my ball and chain 
 You just hand me the same old refrain’ 
 

Another (Principle 37) contrast with the songs apparently calm veneer. Beneath which is a 
sub-surface struggle. Each verse is anchored on the G-major chords, but then features 
alternating (Principle 3) sounds at the end of each line – E-minor at the end of the first; C 
at the end of the second. At the refrain, however, the song stretches each chord for 
another (Principle 16) two-beats before landing on a surprising A-minor. Surprising, but yet 
also the perfect (Principle 12) tension release to resolve back to the G-major. The verse 
presents a structure that the refrain subverts, building tension and sorrow by making the 
listener wait (Principle 19) twice as long for the changes. A musical tightrope walk to 
match the lyrics. 
 

Having set up this verse-refrain pattern, next, the music performs a death-defying stunt up 
on its rope by (Principle 17) changing keys with a descending guitar pattern. Meanwhile, 
Linda’s hurt and anger work their way through to the fore: 
 

  ‘too many steps to take 
 Too many spells to break 
 Too many nights awake 
 And no-one else’ 
 

Then, another shift, this time to a (Principle 3) pre-chorus and (Principle 5) doubled 
emphasis on the wire walk: 
 

 ‘where’s the justice and where’s the sense? 
 When all the pain is on my side of the fence 
 I’m walking on a wire, I’m walking on a wire 
 And I’m falling.’ 
 

And then comes one of Richard’s most expressive, most economical guitar solos, starting 
with a cluster of notes in the lowest register of his Stratocaster, through a Fender amp set 
to tremulous and springy. There is a (Principle 18) deep reverb coating everything, with 
what sounds like a Uni-Vibe pedal, giving the effect of a rotating Leslie speaker. Here it 
acts as a (Principle 19) phaser to give the overall sound sweeping crests and waves. A 
couple of phrases in the lower register, then a quick (Principle 19) virtuosic run up the 
neck of the guitar to mid-high, with a selection of surprising (Principle 17) harmony notes 
thrown in, because, well, that’s the kind of inspired guitar player he is. Thompson plays 
two, and then a phantom third harmony note, then (Principle 17 again) some quick bass 
notes recapping the mid-high notes, then uses that switch to transition again into a 
(Principle 21) choppy, knotty part that simultaneously steps up and down (Principle 2), a 
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final eyebrow lifting shift before he hands back to Linda for a rare (Principle 20) repeat of 
the bridge: 
 
 ‘too many steps to take 
 Too many spells to break 
 Too many nights awake    
 And no one else 
 

This time (Principle 5) extended to include 
 

 ‘this grindstone’s wearing me 
 Your claws are tearing me 
 Don’t use me endlessly 
 It’s too long, it’s too long to myself’ 
 

By now the sorrow has reached the lowest point of its arc. Time for the final verse. Then 
the chorus one last time. Except not. The chorus this time starts as a whisper, Richard still 
an octave lower harmonising in the background. Then we hear his voice start to get 
higher. And then both of them get louder, until they’re both almost (Principle 38) 
screaming on the last line. And then, just when you think there’s nowhere else to go, in 
comes another (Principle 16) keening guitar lead, like a rush of wind in free-fall, before 
winding down with another (Principle 19) chop-stutter and a bent final note to bring the 
story to a tension-deflating close. Five minutes and twenty-four seconds. Or ten minutes 
and forty eight, if, like me, you find yourself hitting ‘repeat’ every time the song comes on. 
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Investments –  3D-Printed Chain-Mail 
 
 

 
 

Scientists from Nanyang Technological University (NTU) Singapore and the California 
Institute of Technology (Caltech) have 3D printed a flexible chain mail-inspired fabric that 
can stiffen on demand.  
 

3D printed from nylon plastic polymer octahedrons that interlock with each other, the fabric 
can turn into a rigid structure that is 25 times stiffer than its relaxed form. Classed as a 
wearable structural fabric, the development could pave the way for next-generation fabrics 
that are capable of hardening to protect a wearer against impacts or for additional load 
bearing requirements. 
 

The fabric could potentially be used for bullet-proof or stab-proof vests, medical support, 
and protective exoskeletons for high-impact sports or workplaces, like construction sites.  
 

“With an engineered fabric that is lightweight and tuneable – easily changeable from soft 
to rigid – we can use it to address the needs of patients and the aging population, for 
instance, to create exoskeletons that can help them stand, carry loads and assist them 
with their daily tasks,” said Wang Yifan, Assistant Professor at NTU’s School of 
Mechanical and Aerospace Engineering and Lead Author of the paper.  
 

The scientists’ hardening fabric is inspired by ancient chain mail armour, and consists of 
3D printed hollow nylon plastic polymer octahedrons – a shape with eight equal triangular 
faces – that interlock with each other. Based on the scientific concept of ‘jamming 
transition’, the soft fabric turns into a hard, rigid structure when wrapped within a flexible 
plastic envelope and vacuum packed. 
 

During this transition, particles switch from a fluid-like soft state to a solid-like rigid state 
with increased packing density, however typically solid particles are too heavy for 
wearable applications.  
 

To address this issue, the researchers designed structured nylon polymer particles, each 
made of hollow frames, in the shape of rings, ovals, squares, cubes, pyramids, and other 
shapes made up of octahedrons, that could be interlocked. These structures were then 3D 
printed as a single piece to form a low density chain mail-style fabric with a high tensile 
stiffness. 
 

To strike the ideal balance between the fabric’s weight and flexibility, the scientists 
modelled the number of average contact points per particle and investigated how much 



©2021, DLMann, all rights reserved 
 

each structure bent in response to applied stress. To control the stiffness of the fabric, 
they then encapsulated it within a flexible plastic envelope and compacted it using a 
vacuum. This pressure increased the packing density of the fabric, causing each particle 
to have more contact with its neighbour and resulting in a structure that is 25 times more 
rigid than its ‘soft’ form. 
 

“We wanted to make materials that can change stiffness on command,” said Chiara 
Daraio, Caltech’s G. Bradford Jones Professor of Mechanical Engineering and Applied 
Physics. “We’d like to create a fabric that goes from soft and foldable to rigid and load-
bearing in a controllable way.” 
 

The 3D printed fabric is able to hold a load of 1.5kg, more than fifty times its own weight. 
To test the material’s stiffness and strength, the scientists dropped a steel ball weighing 
30g onto the chain mail at a speed of three meters per second. When rigid, the impact 
deformed the fabric by just 3mm, reducing penetration depth by six times in comparison to 
the 26mm of deformation observed when the fabric was relaxed. 
 

 
 

Having demonstrated their concept with plastic polymer octahedrons, the scientists are 
also looking to replicate the wearable structured fabric using various metals: “Inspired by 
ancient chain mail armour, we used plastic hollow particles that are interlocked to enhance 
our tuneable fabric’s stiffness,” said Wang. “To further increase the material’s stiffness and 
strength, we are now working on fabrics made from various metals including aluminium, 
which could be used for larger-scale industrial applications requiring higher load capacity, 
such as bridges or buildings.” 
 

To achieve this, the team has already 3D printed the chain mail using aluminium, and has 
successfully demonstrated that, while maintaining the same flexibility and soft 
performance of nylon, it can be jammed into structures that are much stiffer.  
 

Such 3D printed metallic chain mails could potentially be used in applications such as 
body armour to protect against hard and high-speed impacts from sharp objects. For these 
scenarios, the envelope material could be made from aramid fibres, also known as Kevlar, 
which is commonly used in bulletproof vests. Going forward, the scientists will also seek to 
improve the performance of their chain mail fabric and explore further ways of stiffening it, 
such as through magnetism, electricity, or temperature.  
 

Further information can be found in the study titled: “Structured fabrics with tunable 
mechanical properties”, published in the Nature journal. The study was co-authored by Y. 
Wang, L. Li, D. Hofmann, J. Andrade, and C. Daraio. There’s also a pretty good video at  
https://www.youtube.com/watch?v=LocoDawNIns  

https://www.youtube.com/watch?v=LocoDawNIns
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Generational Cycles – Stick & Stones   
 
 
 

 
 

When I, Boomer/GenX cusper, was growing up, one of the stock phrases I remember from 
primary school was, ‘sticks and stones may break my bones, but words will never hurt 
me’. I now realise it was a phrase that was some way past its popular peak. Today, we 
don’t here it at all. Rather we tend to here something like it’s opposite. Like the (Baby 
Boomer) Stephen Fry quote above, or the 2010 book, ‘Sticks and Stones May Break My 
Bones, But Words Can Hurt Forever’ by Trish Dennison. Also a Baby Boomer. 
 

What we see here are the two ends of the long established generational cycle oscillation 
between under-nurturing and over-nurturing children. As ever these kinds of societal 
pendulum swing offer up clear signs of a contradiction not being solved. The cycle time of 
the trend is around 40-50 years. Or, more accurately, two generations. Fry and Dennison 
perhaps offer up a good pair of clues to why this cycle rate is what it is. Both were raised 
at a time when society was at the peak of the ‘words will never hurt me’ end of the 
spectrum. It would appear to be the case that for both, the saying didn’t help them to 
become stronger people. And then, Boomer Prophets being what they tend to be, they 
both felt a desire to set the world to rights. Now to the point, where some countries are 
looking to institutionalise laws that will make offending another person into a criminal 
offence. I’m not quite sure that’s what Fry or Dennison had in mind, but either way, it 
seems to have provoked people like Jordan Peterson (born 1962, making him another 
Boomer/GenX cusper, although reading his moralistic outpourings, I’d say it’s fairly clear 
he fell on the ‘Boomer Prophet’ side of the fence) – a man who no doubt heard the ‘words 
will never hurt me’ and used them in the intended manner to make him into a stronger 
person – to call foul and say that rather than protecting today’s children, the ‘words can 
hurt forever’ meme will serve only to make today’s kids much more fragile. 
 

Before we dig deeper into the challenge of solving the sticks and stones good/bad 
contradiction, let’s have a slightly deeper look at the societal oscillation in a bit more detail. 
We start by looking at what each of the four generation archetypes heard during their early 
childhood. Boomers like Dennison, Fry and Peterson were raised at a time when the 
‘words will never hurt me’ meme was prevalent. Today, thanks in no small part to their 
‘contributions’, the kids of today (and, of course, the parents and teachers that are going to 
listen to Fry or go and buy Dennison’s book) are hearing only the ‘words can hurt forever’ 
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version of the story. Looked at from the ‘what kids hear’ perspective, the result looks 
something like this: 
 

HERO ARTIST

NOMAD PROPHET

 
 

For those beginning to be worried that we’re now on the verge of making a whole 
generation of kids that will grow into utterly fragile adults, I guess the good news is that the 
pendulum looks like it has begun to start swinging the other way. A case not so much of 
‘all-hail-Jordan-Peterson’, as the recognition that a minority of the new generation of 
fragile Heroes and Artists will shortly snap out of their fragile trance and realise they need 
to start warning future generations of the pitfalls of putting people in jail for saying dumb, 
offensive things.  
 

The bad news is that vocal minority won’t solve the contradiction, but rather merely 
perpetuate it. Maybe, therefore, in the same way that we’re the first generations to actually 
understand the relevance of the Strauss & Howe generation cycle model, we’re also just 
about the first generation to recognise the importance of solving contradictions. Which in 
this case looks something like this: 
 

useful, antifragile

member of society

emotional

safety

build resilience

& coping skills
under-nurture

over-nurture

AND AND

BECAUSE

REQUIRES
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The conflict highlighted by the conflict pair at the centre of this Bubble Map tells us that the 
basic problem is between Autonomy and Belonging. Which, according to the Business 
Contradiction Matrix is most frequently resolved using Inventive Principles 19, 7, 24 and 
23. Which in turn, after getting beyond the initially high level of abstract thinking required, 
suggests a classic Principle 19 solution. One based on a factual error in the Stephen Fry 
quote at the head of the article. 
 

Fry is partially right when he says that broken bones will mend stronger. Bones, like a lot 
of natural systems are antifragile. But only when we remember to apply certain additional 
conditions. The best way to mend broken bones is the same way a person builds muscle: 
first, you ‘over-stress’ the target area (‘no pain, no gain’), then you allow a sufficient period 
of recovery time before you over-stress it again. This over-stress/recover oscillation is 
what I think Principle 19 is asking us to think about. And its this oscillation that helps solve 
the mental rather than physical version of the antifragile problem. If a child is constantly 
bombarded with emotional stress (like name-calling), and has no ‘recovery’ time, then I’m 
sure – like Stephen Fry and Trish Dennison – the result will be rather like constantly re-
breaking the same bones before they have time to heal. But ‘over-stressing’ a child with 
some occasional tough words, and then allowing some ‘healing’ time (actually, ‘reflection 
time’ is probably a better description), then they are given the time to build the desired 
resilience. Easy. Or rather, it will be once we also incorporate a bit of Inventive Principle 
23, Feedback, so that parents have a better idea how much over-stress has occurred, and 
how much recovery time is therefore needed.  
 

Contradiction-solving. Easy when you know how. Is there a Nobel prize for breakthroughs 
in child psychology? 
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Biology – Smoothhound Shark (Mustelus mustelus) 
 
 

 
 

Recent news: A shark's rare "virgin birth" in an Italian aquarium. The female baby 
smoothhound shark (Mustelus mustelus) — known as Ispera, or "hope" in Maltese — was 
recently born at the Cala Gonone Aquarium in Sardinia to a mother that has spent the past 
decade sharing a tank with one other female and no males, Newsweek reported. 
 

This rare phenomenon, known as parthenogenesis, is the result of females' ability to self-
fertilize their own eggs in extreme scenarios. Parthenogenesis has been observed in more 
than 80 vertebrate species — including sharks, fish and reptiles — but this may be the first 
documented occurrence in a smoothhound shark. 

 

"It has been documented in quite a few species of sharks and rays now," Demian 
Chapman, director of the sharks and rays conservation program at Mote Marine 
Laboratory & Aquarium in Florida, told Live Science. "But it is difficult to detect in the wild, 
so we really only know about it from captive animals," said Chapman, who has led several 
studies on shark parthenogenesis. 
 

Parthenogenesis may occur infrequently, but it happens in many types of sharks.  
 

"About 15 species of sharks and rays are known to do this," Chapman said. But it is likely 
that most species can probably do it, he added. 
 

Scientists notice parthenogenesis occurring most often in carpet sharks, particularly white-
spotted bamboo sharks (Chiloscyllium plagiosum) and zebra sharks (Stegostoma 
tigrinum), because they are common aquarium species. However, parthenogenesis occurs 
in both oviparous (egg-laying) sharks, like carpet sharks, and viviparous (live-birthing) 
sharks, like smoothhound sharks, Chapman said. 
 

In the wild, parthenogenesis may be a last resort for females that cannot find a mate, 
either because they have been separated from others in their species or because human 
impacts, such as climate change and overfishing, or natural selection pressures, such as 
predation and disease, have wiped out all the available males. In aquariums, separation 
from males or long periods of isolation can trigger this natural response in females. Some 
individual sharks have been observed repeatedly giving birth via parthenogenesis over a 
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period of years, and others may switch between parthenogenesis and sexual reproduction 
when introduced to a mate, Chapman said. 
 

There are two types of parthenogenesis: apomixis, a form of cloning common among 
plants, and automixis, a form of self-fertilization that more closely resembles sexual 
reproduction, according to National Geographic. 
 

"Rather than combining with a sperm cell to make an embryo, [the egg cell] combines with 
a polar body, which is essentially another cell that is produced at the same time that the 
egg cell is produced and has the complementary DNA," Christine Dudgeon, a biosciences 
researcher at the University of Queensland in Australia who has studied shark 
parthenogenesis, told Live Science. In this scenario, the polar body acts as a pseudo-
sperm cell with a single strand of DNA. The resulting offspring get 100% of their their DNA 
from their mother but are not exact clones of them, Dudgeon said.  
 

This is because sex cells, also known as gametes, have a unique combination of genes 
that are randomly selected from each parent as they are created — so each shark egg (or 
polar body) has a different genetic makeup. When the polar body and egg combine, they 
produce a baby shark that is genetically different from the mother. But because they are 
only made from one gamete , not two, parthenogenetic offspring are more closely related 
to their mother than normal babies are, Dudgeon said.  
 

Because parthenogenesis in sharks happens only in females and females cannot pass on 
a Y chromosome, it also means the resulting offspring are always female. "The mother is 
XX, and so she will only pass on X chromosomes to the offspring," Dudgeon said.  
 

"Parthenogenesis is essentially a form of inbreeding, as the genetic diversity of the 
offspring is greatly reduced. As such, offspring produced by parthenogenesis may have a 
reduced chance of survival”. 
 

Which, I imagine, is the other side of the next contradiction. The parthenogenesis solution, 
meanwhile, offers up a solid illustration of either Principle 11, Beforehand Cushioning, or, 
more usefully, Principle 25 Self-Service. The contradiction it solves concerns the conflict 
between the desire for Productivity being hampered by the absence of a male shark. Or 
shark sperm. Here’s what that conflict pair looks like when mapped onto the Contradiction 
Matrix: 
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Short Thort 
 
 
“Society will develop a new kind of servitude which covers the surface of society with a network of 

complicated rules, through which the most original minds and the most energetic characters 
cannot penetrate. It does not tyrannise but it compresses, enervates, extinguishes, and stupefies a 
people, till each nation is reduced to nothing better than a flock of timid and industrious animals, of 

which the government is the shepherd.” 

Alexis de Tocqueville 
 

 
 

“It is a curious thing, Harry, but perhaps those who are best suited to power are those who 
have never sought it. Those who, like you, have leadership thrust upon them, and take up 

the mantle because they must, and find to their own surprise that they wear it well.” 
J.K. Rowling 

 
 

News 
 
21st Century TRIZ 
A quick confirmation that the IMechE one-day ‘21st Century TRIZ’ workshop will go ahead 
as planned on 9 November. For the first time this year, the event will be run as a face-to-
face class at IMechE HQ in London. Enrolment details here (including for the January and 
September 2022 dates): https://www.imeche.org/training-qualifications/training-
details/21st-century-triz 
 
New Projects 
This month’s new projects from around the Network: 

Agriculture – Business Process Re-Engineering Project 
Agriculture – MVP Development Project 
Agriculture – New Product Launch Strategy Project 
Agriculture – Market Forecasting Project 
Agriculture – TRIZ Bootcamp Sessions 
Electronics – Innovators Professional Development Workshops 
Logistics – SI Workshops 
Conglomerate – TRIZ/DT Workshops 
Government – Innovation Capability Maturity Assessment 

 
Malicious Hacking 
The end of this month saw a criminal hacking of some of the SI websites. In addition to 
being libellous, the hacker made an attempt to blackmail us. Needless to say, we do not 
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respond to such threats. Should any ezine readers accidentally come across some of the 
offending content, for the sake of clarity we are proud to say that throughout our 23-year 
trading history we have diligently settled every single legitimate invoice ever presented to 
us. Usually early. We have also maintained a 100% track record in not paying invoices of 
the form, ‘Dear Santa Claus, I did some random, unsolicited work, please now pay me 38 
million dollars’. It’s how we manage to stay in business. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright Disclaimer: As regular ezine readers will be aware, we often use images obtained from 
a broad range of different sources, usually to set them in a different context to the original one – 
for example using an image to illustrate a TRIZ/SI learning point. It is our policy to always seek 
permission to use such images. We seem, however, to be entering a world in which a small 
minority of copyright owners are actively seeking to hide their ownership. We will leave our readers 
to speculate on the possible reasons for this. In the meantime, all readers should note that any 
images where we have not been able to trace ownership, no copyright infringement is intended, 
nor do we claim to own any of such images. For the benefit of any hidden copyright owners that 
make themselves known to us, we will be happy to remove said images should they wish. The SI 
ezine is a free publication with a purely educational focus. SI does not and will not make money 
from any of the images contained within the ezine. 

 


