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Like 
what you see?

Interested in contributing? We are 
always looking for new authors and submission on 
anything related to the topic of neuroscience and 
beyond. Send us an article, some beautiful shots from 
your microscope, poems, short stories, critiques, re-
views, anything! The best contribution will be re-
warded with the book The Beautiful Brain: The Draw-
ings of Santiago Ramon y Cajal.

Come on and write like there’s no tomorrow! Send 
your contribution to cns-newsletter@charite.de to 

win.

This issue’s winners are 
Chiara Caporucio and 
Joshua Martin, who wrote a 
great piece about supernu-
merary limbs (p. 21).

Congratulations, and 
thanks to everybody for 
their contributions!

Bettina Schmerl
Lorena Sganzerla
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Now that we are no longer at the beginning of a pandemic but in this persistently dragging middle, 
more relevant than asking “when will this end?” is asking “how can we cope with all this?” The way 
things are shaping up, there’s a lot of uncertainty. Not by chance, this is what our CNS new issue is 
about: Uncertainty and Belief.

We all make risk assessments daily. Whether based on scientific evidence or not, the SARS-CoV-2 
crisis has made us all aware of this more than ever. The experience of uncertainty (p. 8) is now more 
present in our lives, and I guess we all have to cope with it (p. 6). As it may affect our concentration 
or productivity (p. 11), strategies can well be at hand for the time coming.

Risk assessments are also socially constructed. Confusing a lack of evidence of risk or benefit for lack 
of risk or benefit altogether (p. 16) is an ongoing possibility. What can we learn to help prevent the 
temptation of patronising assurances?

That is somewhat part of the never-ending paradox of science. Whereas it attempts to peel away 
biases, leaving knowledge that is solid and true, it is practised by human beings who are as prone to 
biases, like the rest of us. And, being a scientist or not, we may all have strong beliefs in our perception 
and good judgment. Yet, our perception may well be influenced by external forces, those we may not 
be aware of, such as propaganda (p. 4). Or by our firm reliance on our memories (p. 14). Then hang 
on to your senses. But it may be the case they can trick you into believing you have, for example, an 
extra, non-existing limb (p. 21). Yet, the extraordinary human brain still makes it through and counts 
on its common sense, a type of implicit knowledge machines are far from acquiring (p. 17).

The off-theme sections dedicate special attention to an ongoing scientific debate: The replication 
crisis (p. 30 and p. 32). And if you wonder how will conferences continue, read our reviews on how 
they are working online. Last but not least, I want to leave here our full appreciation to this edition 
editors: Shereen Abdelnabi, Margo Gawronska, Constance Holman, Alex Masurovsky and Fernan-
da Santos. Without their excellent work and passion for details, this issue would not have been pos-
sible. And a special thanks to our layout team: Demetria Lee and Jana Quismundo. The Uncertainty 
and Belief issue would have never happened without your time and dedication.

Co-editors in chief
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How Does Propaganda Affect Perception?

Are you sure you are the only one who 
controls your perception and, accord-
ingly, your desires? If yes, well, Edward 
Bernays, the father of public relations 
(PR), will not agree with you 100%.

How did manipulation start?
In his book “Propaganda” [1], Bernays 
proposed the tools which regulate the 
group's mind and explain how it is ma-
nipulated by the individual counselor, 
who seeks to build public acceptance 
and approval for a particular idea or 
product. He defined propaganda as “a 
consistent, enduring effort to create or 
shape events to influence the relations 
of the public to an enterprise, idea, or 
group” [1, p. 25]. Later, Bernays promot-
ed the term “public relations” instead of 
propaganda, as it got a somewhat pejo-
rative connotation to war work during 
World War I [2]. 

The start of PR
Edward Bernays was born in Vienna, 
Austria, in 1891, he later grew up in 
New York City. Bernays is a nephew of 
the psychoanalyst Sigmund Freud, and 
he sustained contact with his uncle.
One of Bernays’ early works on PR con-
sisted of a media campaign to promote 
awareness of sexual hypocrisy and ve-
nereal disease. However, his use of psy-
choanalytic principles to PR and adver-
tising grew only after reading Freud’s 
“General Introductory Lectures,” a gift 
from Freud, the father of psychoanaly-
sis, to his nephew in thanks for a box of 
Havana cigars [3,4].

Psychoanalysis (the conscious & 
unconscious)
In Psychoanalysis, Freud observed that 
mental life is divided into what is con-
scious and unconscious; he stated this 
division as the fundamental basis of 
psychoanalysis [5]. Freud defined “con-
sciousness” as purely descriptive, rest-
ing on a perception of the most direct 
and specific experience or character. 
However, reality shows that a mental 
element (such as an idea) is not, as a 
rule, forever conscious. Conversely, a 
state of consciousness can be very tran-

sitory; an idea that is conscious now 
can be no longer conscious a moment 
later. Freud described a not conscious 
idea as “unconscious“ that comprises 
mental processes that are inaccessible 
to consciousness but influence judg-
ment, feelings, or behavior [5,6].

Using psychoanalysis to affect 
our perception
Drawn by Freud’s notion that uncon-
scious, irrational forces like desires 
drive human behavior [5], Bernays at-
tempted to control those forces to sell 
products. To apply this notion, Ber-
nays launched one of his most famous 
PR campaigns: convincing women 
to smoke [3]. In his campaign known 
as the “torches of freedom,” by under-
standing some of the women’s desires 
around 1929, Bernays overcame sales 
resistance to cigarette smoking among 
women. He staged a demonstration at 
the 1929 Easter parade, having fashion-
able young women flaunt their ciga-
rettes [3]. 

An example of a PR cam-
paign: "torches of freedom"
Playing with women’s de-
sires for freedom, equality, 
and beauty, Bernays pro-
moted Lucky Strikes ciga-
rettes, first, by associating 
smoking with a provoca-
tive act: Challenging male 
power, as it was taboo for 
women to smoke in public. 

Still, at the same time, cigarettes were 
symbolic of male power [2,3]. 
Additionally, after opinion surveys 
showed that women did not like the 
newly launched green packaging of the 
Lucky Strike cigarette brand, Bernays 
convinced women that the forest green 
color of the cigarette pack was amongst 
the most popular and fashionable. The 
success of this effort was demonstrated 
in many window displays and fashion 
shows. Later, in the 1930s, he advertised 
cigarettes as both soothing to the throat 
and slimming to the waistline [2,3]. 
In addition to the smoking campaign, 
Bernays obtained a different list of cli-
ents based on psychoanalytic theories, 
varying from manufacturers such as 
General Electric, to making children 
love soap, or for eggs to accompany 
bacon; his skills also influenced elec-
tions and shaped the course of foreign 
policy [2]. 

Graphic: Modified from vectorpouch on Freepik
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How does geographical integra-
tion affect our perception?
Bernays discussed that the ideas could 
be instantaneously transmitted through 
radio, newspaper, TV, telephone, air-
plane, and any other medium, to any 
distance and to any number of people. 
This development had led to geograph-
ical integration, which resulted, in turn, 
to have the same ideas and interests to 
be associated and organized for collec-
tive action by invisible governors (the 
PR agents behind the Ads) even though 
if they would be thousands of miles 
apart [1].

Summary of perception change
This massive information spread gives 
a hint that through smart devices such 
as iPad, laptops, and mobiles, PR and 
Ads are now feeding humans’ percep-
tion, morality, and norms not only via 
the parents or the caregivers but also by 
those invisible governors. If it once was 

the norm buy products only to satisfy 
the families’ and individuals’ needs, 
things have changed. By those invisible 
agents and through the developed com-
munication technologies, is has become 
possible to modify society's perception 
and turn a vast number of individu-
als into become mass consumers by 
spreading the norms of “consumption."

Shereen Abdelnabi,
M.Sc. Student

Berlin School of Mind and 
Brain

1. Bernays, E. L. (1928). Propaganda. New York: 
H. Liveright.
2. Gunderman, R. (2015). The manipulation of 
the American mind: Edward Bernays and the 
birth of public relations. The Conversation Trust 
(UK).
3. Held, L. (2009). Psychoanalysis shapes con-
sumer culture. Monitor on Psychology, 40(11), 
32-34. 
4. Stewart, J. (1994). Freud and his Nephew.

5. Freud, S. (1920a). A general introduction to 
psychoanalysis: Createspace Independent Pub-
lishing Platform.
6. McLeod, S.  (2015).Freud and the Unconscious 
Mind. Simply Psychology.

Image: Bruce Henschel on Flickr. "Vintage 'Lucky Strike' billboard - Durham County, NC
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They say that uncertainty is the only 
certainty. And while that truism 
sounds deep and profound, it ulti-
mately doesn’t help us deal with un-
certainty in any way. All it does is tell 
us, well, it is what it is. So, then what?

Especially relevant now in the times 
of SARS-Cov-2 - when days seem to 
blur together and time feels unre-
al, when the TVs and radios are full 
of bad news, when our daily routine 
comes to a sudden halt and when you 
feel like drowning in uncertainty -  it 
is important to know how to keep 
your head above the water.

What is uncertainty?
Uncertainty is a situation in which 
something is unknown. It arises from 
being unsure about the outcome of an 
event and also unpredictability [1]. 

People react differently to uncertain-
ty. Some are more resilient, while 
others are easily overwhelmed and 
susceptible to low mood and anxiety 
[1]. People also have different ways 
of handling it, which may include the 
following unhealthy coping mecha-
nisms [1]:

• Trying to know as much informa-
tion as they can about the situa-
tion.

• Overthinking and overprepara-
tion for all possible consequences 
that may arise out of the situa-
tion.

• Complete avoidance of the situa-
tion.

The first two points lead to constant 
worrying and thinking about the un-
certainty, which can prolong your 
low mood and even worsen it. Addi-
tionally, for the second point, if some 
unexpected consequence occurs, one 
might be overwhelmed and find this 
challenging to deal with as it had not 
been anticipated. The third point is 
also unhealthy and impractical as one 
cannot always avoid unpredictable 
situations [1].

How do I deal with it?
UK’s national autism research char-
ity, Austistica, cites a good acronym 
to help you deal with the anxiety that 
comes with certainty: STOPP [1].

S - STOP. Pause for a mo-
ment.

T - TAKE A BREATH. 
Breathe in and out slowly, 
observing how your rib-
cage expands and con-
tracts with your breath-
ing. 

O - OBSERVE. What is 
going on in your head-
space right now? What 
are the thoughts running 
through your mind? What 
are you fixating on? What 
physical sensations are you 
feeling?

P - PULL BACK & PUT IN SOME 
PERSPECTIVE. How does this situ-
ation fit in the bigger picture? What 
is a different way to view it? Is the 
thought real or just your opinion? 

How significant is this now, and how 
significant will it be in the future?

P - PRACTICE WHAT WORKS & 
PROCEED. What can you do right 
now? What is the most appropriate 
plan of action? Does that plan fit with 

your personal values?

Additionally, the Amer-
ican Psychological 
Association lists 10 
tips on how to deal 
with the stress and 
anxiety that come 
with uncertainty 
[2]:

1. Be gentle 
with yourself. 
Know that every-
one has varying 

degrees of toler-
ance to uncertainty. 

It is okay if you feel 
like you are not han-

dling it as well as your 
friend is. Remind yourself 

that some things take time to get bet-
ter, and that’s okay.

2. Think about the former strug-
gles you’ve overcome. 
You’ve likely gone through a similar 
rough patch before. Perhaps not in 
exactly the same way, but it was still 
a stressful situation. You’ve made it 
through before, you’ll make it through 
now.

3. Stop trying to control things 
you can’t control. 
Fixating on and overthinking about 
aspects of the situation you can’t con-
trol will just cause more anxiety and 
will do you more harm than good.

4. Start controlling things you 
actually can control. 
Instead, focus your energy on some-
thing more productive and tangible, 

Uncertainty is hard - how should we cope with it?

The Curse of Not Knowing

Graphic: pch.vector on Freepik
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something that you can directly deal 
with. This can be as simple as tidy-
ing up your space to give you a 
clearer head or preparing your 
things for an important event 
the next day.

5. Learn a new skill 
(or hone your current 
ones). 

6. Restrict exposure 
to news. 

7. Treat yourself as a 
friend. 
What advice would you 
give to a friend who is in 
the same situation as you 
are? Sometimes we may al-
ready have the answer but 
just aren’t willing to listen to 
ourselves.

8. Take care of yourself. 
In times like these, it is especially 
important to keep your healthy hab-
its and do self-care. Eat nourishing 

food, get the proper amount of sleep 
and exercise. Some people 

also like practicing mind-
fulness and meditation, 

while others like do-
ing activities that re-
lax them (i.e., read-
ing, yoga, talking a 
walk).

9. Seek support 
from friends 
and family. 
Many people tend 
to hide into them-
selves and detach 
from social con-

tacts when under 
stress. That is not 

ideal because this 
is especially the time 

when you need the most 
support. Remember that you 

are not alone.

10. Ask for professional 
help. 
Psychologists and therapists 
exist for a reason - they’re 
there to help you out. So 
don’t be afraid to come 

knocking on their doors when you 
feel like it’s a little too much for you 
to handle. They’re there to help you 
cope with various challenges in life.

Uncertainty is a part of life, wheth-
er or not we want it to be. The only 
thing that we can do is to deal with 
it, and how we deal with it is entire-
ly up to us. Hopefully, by employing 
the strategies listed above, you will be 
able to cope with these uncertainties 
a lot better.

Jana Quismundo

M.Sc. Student
Medical Neurosciences

1. https://bit.ly/2ZEwm9y
2. https://bit.ly/3fGMflD



8 September 2020CNS newsletter

FOCUS

Consider your experiences with un-
certainty. Would you say it is a subset 
of anxiety, or something wholly 
different? Our ability to anticipate 
future events certainly plays a role 
in whether we feel anxious or secure, 
but the exact relationship between the 
two is hard to disentangle. As you'll 
read below, however, the role of un-
certainty in our brains has been a 
popular topic among neuroscientists 
and psychologists in recent decades.

Clinical uncertainty
One of my favorite case studies by 
Oliver Sacks concerns Mr. Thomp-
son, a man with Korsakoff syndrome 
[1]. The distinguishing symptom of 
Korsakoff syndrome—in addition to 
retrograde and anterograde amne-
sia—is confabulation. In the absence 
of intact memories, the patient im-
provises a personal narrative out of 
faint recollections, inferential guess-
es, and random invention. Upon 
meeting Sacks for the first time, Mr. 
Thompson misidentifies him twice as 
a customer—a specific customer with 
a name and a regular order—at Mr. 
Thompson’s fictional deli. Only upon 
noticing his stethoscope does Mr. 
Thompson realize Sacks is a doctor 
(but not before guessing mechanic).
The ability to make predic-
tions about the future 
relies largely on 
past experienc-
es, on memory. 
The loss of 
memory is 
then the loss of 
predictability 
and the intro-
duction of un-
predictability and its 
subjective state: uncertainty. 
Korsakoff syndrome is an extreme 
example; it’s a clinical study on how 
we react to chronic uncertainty. Such 
a case is helpful as we consider how 
our brains deal with uncertainty, and 
what it feels like to be uncertain.

People with Korsakoff syndrome 
often impart a first impression of 

being chatty and perhaps a 
bit eccentric, but not 

at all amnesic. 
A cab driver 
who picked up 
Mr. Thompson 
described the 
patient as one 
of the most fas-
cinating fares 

he’d ever had. 
Sacks includes a simi-

lar account from the neurolo-
gist A.R. Luria in which his patient’s 
cab driver, enthralled by his passen-
ger’s stories, doesn’t doubt their au-
thenticity until the man tries to pay 
for the trip with a medical chart he 
happened to be holding.

That such spontaneous story-telling 
could be brought about by a medical 
condition—a sort of first-person ram-
bling in the style of Jack Kerouac but 
of neurological origin—is hard to be-
lieve. My continued surprise is prob-
ably my own fault. Sacks did choose 
the title The Man Who Mistook His 
Wife for a Hat, trying to familiarize 
us before even opening the book with 
the strangeness of neurological dis-
orders. Korsakoff syndrome, even in 
the context of Sacks’ case studies, is 
peculiar. Its peculiarity led Sacks to 
include in the chapter something we 
would today find inappropriate when 
talking about patients—the state of 
Mr. Thompson’s soul.

According to Sacks, the nuns look-
ing after Mr. Thompson found his 
condition unsettling compared to 

The Experience of Uncertainty

“As the future always contains 
some amount of uncertainty, our 
ability to deal with uncertainty 
affects our relationship with the 

future.

What neuroscience says about the subjective experience of uncertainty

Graphic: upklyak on Freepik
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other amnesic patients. The confab-
ulation of Korsakoff syndrome seems 
to take up quite a bit of energy, and 
patients eventually settle into more 
typical states of amnesia, often quiet, 
especially compared to their initial 
tale-spinning. Perhaps the nuns lik-
ened these patients’ withdrawal to 
serenity and took Mr. Thompson’s 
story-telling to be its opposite, a 
disruption in the place of 
the soul. But viewed 
through the 
lens of uncer-
tainty and the 
discomfort it 
causes, Korsa-
koff syndrome 
can be seen as 
an adaptation. 
When faced with 
overwhelming uncertain-
ty, the brain fills in blank spaces, 
like looking at your hands in the dark. 
This might not be so different from 
how people respond to uncertainty in 
other conditions, such as anxiety.

The uncertainty and anticipation 
model of anxiety
In the uncertainty and anticipation 
model of anxiety (UAMA) as outlined 
by David Grupe and Jack Nitschke in 
2013, the way that we respond to un-
certainty largely determines our level 
of anxiety [2]. Anxiety in this para-
digm is “a future-oriented emotional 
state.” As the future always contains 
some amount of uncertainty, our abil-
ity to deal with uncertainty affects 
our relationship with the future. And 
our ability to deal with uncertainty 
now impacts our ability to deal with 
uncertainty in the future.
Consider this example from Grupe and 
Nitschke’s paper. Imagine a 
man, Pete, who hears rus-
tling behind his house 
one night. He feels 
uncertain 
whether it 
is caused 
by a bur-

glar or a raccoon. There are few bur-
glaries in the area and that similar ex-
periences in the past have never been 
burglaries; these facts prompt him to 
lean towards the raccoon hypothesis. 
However, there is still some unre-
solved uncertainty, so Pete goes downstairs 
to investigate the noise. The trash he sees 
strewn about is further evidence of it being 

raccoons, and the likelihood of there 
being a raccoon-imitating bur-

glar poking around 
his backyard 
feels too small 
to keep Pete 
from going to 
bed and getting 
a sound night’s 
sleep.

Alternatively, Paul 
next door is a chronic wor-

rier. Upon hearing the same rus-
tling, Paul immediately imagines bur-
glars breaking into his home. A series 
of “what if” questions sent his anxiety 
spiraling out of control until he is on 
edge, jumping at the smallest creak in 
the floorboards. Paul’s fear keeps him 
from investigating the sound, opting 
instead to retreat to his room. His 
high level of arousal keeps him from 
getting to sleep, and by failing to re-
solve the uncertainty of the rustling, 
he is more likely to interpret future 
rustling once more as burglars.

Grupe and Nitschke point to the ex-
perimental literature to further illus-
trate the impact of uncertainty on 
anxiety. In one such experiment, re-
searchers found that people had great-
er startle-responses to stimuli that 
preceded either a high or low elec-
tric shock compared to stimuli that 

always preceded the high shock. An-
other experiment found that neutral 
stimuli, if presented unpredictably, in-
creased anxiety: neutral tones played 
inconsistently led to increased amyg-
dala activity and anxious behavior in 
mice and humans.

Between the raccoon-burglar example 
and these experiments, implications 
for anxiety treatment and possibilities 
for exposure therapy emerge. Avoid-
ance, such as exhibited by Paul the 
worrier, is common in anxiety disor-
ders. The unresolved uncertainty he 
left behind when he retreated to his 
room not only keeps him from updat-
ing his expectations for similar situa-
tions in the future, it can also be in-
terpreted as having been successful in 
keeping him safe. Although his anxi-
ety remained high as he tried to go to 
sleep, his house was not burgled after 
he went to bed without investigating 
the noise, and this fact might lead him 
to continue employing a strategy of 
avoidance. In reality, his avoidance 
was not what ensured his safety, but 
rather the fact that there was no real 
threat, to begin with. The use of ex-
posure therapy, in which patients are 
confronted with their fears in a safe, 
therapeutic environment, could help 
resolve these anxieties and update 
patients’ beliefs about their fears and 
their strategies for dealing with them.

Predictions and prediction errors
The account above comparing the 
neighbors’ responses to anxiety could 
easily be described in the framework 
of predictive processing, a theory of 
cognition dating back to Helmholtz 
in the 1800s that has regained inter-
est since the early 2000s. The theory 

states that our brains are pri-
marily evolved to make 

and update predictions. 
Bottom-up process-

ing—that is, sen-
sory infor-
mation that 
allows you to 

Graphic: macrovector on Freepik

“Prediction errors occur when 
something in the bottom-up, 

sensorial level doesn’t mesh with the 
top-down, cognitive level.
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perceive these words, for example—is 
collected and tested against prior be-
liefs about what to expect when flip-
ping through this magazine (or scroll-
ing down the online version!). As they 
determine what you notice or attend 
to as you read, these prior beliefs rep-
resent the complementary top-down 
part of processing. Top-down and 
bottom-up processing form a hierar-
chical, generative model. It is hier-
archical in that information moves 
from the sensorial, bottom-up level of 
processing to the cognitive, top-down 
level. It is generative in that it gener-
ates predictions and prediction errors.
Prediction errors occur when some-
thing in the bottom-up, sensorial 
level doesn’t mesh with the top-down, 
cognitive level [3]. If, for example, 
you have prior beliefs about the up-
per-limits of human height, seeing 
someone who is 2.5 meters tall might 
generate a prediction error. You’ve 
never seen someone so tall before, 
and 2.5 meters is certainly outside of 
your expected range of human height, 
but it is not impossible that someone 
should be so tall. To resolve the pre-
diction error, you update your prior 
beliefs about human height to include 
people who are 2.5 meters tall. Upon 
seeing a woman who is 30 meters tall, 
however, updating your priors is not 
the way to go. You’re better off dou-
ble-checking your sensory input (try 
rubbing your eyes or cleaning your 
glasses) or resolving the prediction 
error by assuming there’s some kind 
of trick—that the woman is wearing 
stilts, for example, or is actually not 
one woman, but several stacked on 
top of each other. The brain resolves 
these errors by running a sort of sub-
conscious statistics. 

The evolutionary explanation of pre-
diction errors begins with internal 
states. An organism would receive 
interoceptive signals—signals origi-
nating from inside an individual, such 
as being hungry, thirsty, cold, etc.—
which they would then try to respond 
to. This is another way to resolve pre-

diction errors: the organism can act 
on the world to change it to make it 
fit predictions. Prediction errors in-
volving internal states are especially 
good to avoid, as many organisms re-
quire certain states to be maintained 
in order to survive. A prediction error 
involving an organism being exposed 
to temperatures below freezing for an 
extended period of time, for example, 
is important to avoid, as many or-
ganisms require a body temperature 
above freezing in order to live. Ev-
eryone then strives to minimize pre-
diction errors. Predictive processing’s 
relationship to methods of survival 
brings us back to the curious incident 
of the raccoon in the night time and 
the neighbors Pete and Paul.

Recall that after hearing rustling in 
their backyards, Pete resolved the 
uncertainty of the situation by inves-
tigating the noise. Paul, on the other 
hand, never resolved the uncertain-
ty and instead locked himself in his 
room to spend the night worrying. 
“Uncertainty” here means roughly 
the same thing as “prediction error”—
something perceived and accounted 
for by the expectations a person has 
about what makes sounds at night in 
backyards. The main difference be-
tween the two terms is that “uncer-
tainty” has a stronger connotation of 
“anxiety,” though the anxiety evoked 
from the failure to resolve prediction 
errors has also been an area for pre-
dictive processing research. 

Korsakoff syndrome, through a pre-
dictive processing lens, is a constant 
attempt to resolve an endless stream 
of prediction errors. It could even be 
seen as evidence for the theory: given 
extremely uncertain conditions, the 
mind constantly updates beliefs with-
out the ability to develop and hold 
onto priors. If it is truly the purpose 
of the brain—as some proponents of 
predictive processing claim—to gener-
ate predictions and resolve prediction 
errors, states of uncertainty generate 
states of anxiety. Given that there is 

little if anything we can be complete-
ly certain about in our unpredictabil-
ity-ridden world, knowing how our 
brains respond is important and hope-
fully helpful in resolving, or at least 
reducing, some of that uncertainty.

Demetria Lee, 
M.A. Student 

Berlin School of Mind and 
Brain
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How could we all be just a little more 
productive? Whether you feel you 
have a pretty good grasp on your day 
or it’s a complete mishmash, we all 
could employ a little bit of sharpen-
ing to make ourselves productive. At 
the start of the industrial revolution, 
productivity meant acquiring as much 
economic growth as possible with few 
resources, from agriculture to journal-
ism and medicine, industries found 
ways to incorporate tools, resources, 
and technologies to increase the prof-
its in businesses. Today, as millions 
of people move into structuring their 
time themselves, post-outbreak of the 
SARS-Cov-2 increased productivi-
ty does not mean increased profits. It 
could be more downtime with family 
or getting done more in less time. 
How can we find fulfillment in our 
work without turning into automated 
robots? Let’s dive in!

While our productivity might be at 
its peak under normal circumstances, 
when a crisis hits, it might get things 
upside down. We tend to be slightly 
more distracted, focus less on work, 
and operate in a totally new context. 
However, this is not a guilt trip! In-
stead of assuming our productivity 
and zest to get work done will stick 
around, one has to make deliberate 
and conscious adjustments to their 
systems, mindsets, and tools employed 
in everyday lives. Being mindful of the 
fact that, during a crisis, it is improba-
ble anyone will be at 100 % productiv-
ity, after all, we are dealing with con-
straints completely out of our control. 
Identification of ways to maximize the 
benefits of digitization, digital learn-
ing, and encouraging increase connec-
tivity with our community, can bolster 
the process of getting work done while 
being efficient with time.

Neuroproductivity
The ability to be productive is nec-
essary for all of us - and our brain is 
key to establishing and sustaining pro-
ductivity. The term neuroproductivity 
refers to the neuroscience of produc-

tivity and understanding the mecha-
nisms underlying neuroactivity is cru-
cial to navigating through their impact 
on productivity and in the ability to get  
things done. The neuroproductivity 
framework is a pivotal system which 
provides an  assessment to the role 
of three neurotransmitters associated 
with the experience of flow – state in 
which we apply our skills and execute 
tasks without any distractions [1]. If 
you’re wondering what underlies that 
“Zen-like" state of mind, it is the in-
terplay between dopamine, noradrena-
line, and acetylcholine [1]. If you have 
ever found yourself feeling compelled 
to check emails, browsing through 
social media every other minutes, 
you’ve felt the power of dopamine in 
your system.
According to the prac-
tical neuropro-
ductivity frame-
work, dopamine 
underlies the 
“Fun“ aspect of  
productivity. The 
neurotransmitter 
plays a canonical 
role in the reward 
system and is released in 
the anticipation of reward or plea-
sure-seeking activity. In addition, do-
pamine has been linked to a plethora 
of cognitive functions such as moti-
vation, memory, learning, planning, 
and prioritization - which mediate our 
productivity [1]. To make sure your 
reward system is activated produc-
tively, reward yourself post comple-
tion of the task at hand (or that one 
you’ve been procrastinating on doing 
for months!). The second part of the 
framework is “Fear”, mediated via by 
nor-adrenaline which is involved in 
the fight or flight response and en-
ables you to be more vigilant and alert. 
The neurochemical elicits a positive 
pressure to accomplish the task and in-
creases productivity. The third aspect 
of the frameworks is “Focus”, mediat-
ed by acetylcholine [1]. Although ace-
tylcholine is abundant in the nervous 
system and mediates autonomic func-

tion such as digestion, heart rate, and 
breathing, it is also actively involved 
in mediating focus, learning, memory, 
and attention. While food and exercise 
play a crucial role in maintaining the 
overall state of productivity, an amal-
gamation of fun, fear, and focus will 
keep you in a state of flow!

Stay away from cognitive load?
Whether cognitive load and accom-
panying aspects of task difficulty in-
crease or decrease distractibility is a 
topic  still under debate. However, its 
significance in altering our produc-
tivity should be considered. Previous 
studies suggest cognitive load takes 
over and seizes our precious execu-

tive resources, which could be 
used for attention to 

canonical tasks, 
thereby in-
creasing 
distrac-
tions. Also, 
it demands 
a high level 
of concen-
tration and 

focal-task 
engagement [2]. The 

burden posed by the task 
necessities in relation to the cognitive 
system’s capacity refers to cognitive 
load. If you have to keep in mind a 
number of items while solving a task 
at hand, that poses cognitive load. Ad-
ditionally, there are associated forms 
of load that one deals with, including 
perceptual and sensory load.
While the conceptual distinction be-
tween cognitive, perceptual, and sen-
sory load and their effect on selective 
attention is widely explored, their 
impact on our ability to get tasks done 
is worth looking at. According to 
Forbes, "there are 2.5 quintillion bytes 
of data created each day at our current 
pace, but that pace is only accelerat-
ing with the growth of the Internet of 
Things (IoT). Over the last two years 
alone, 90% of the data in the world was 
generated."[3].  Technology has made 
life easier, however, it is essential to 

Productivity and Procrastination

“If you’re wondering what underlies 
that 'Zen-like' state of mind, it is 
the interplay between dopamine, 
noradrenaline, and acetylcholine.

How uncertainty can disrupt attention (and how to attend to it).
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be mindful of the content being con-
sumed and not to be overwhelmed by 
the amount of information available. 
To elude information overload  during 
a task, closing off unnecessary appli-
cations, push-notifications, and utiliz-
ing documentation while maintaining 
a minimal workplace can come in 
handy. In addition, the habit of prac-
ticing mediation has been previous-
ly shown to increase productivity. In 
times of uncertainty amidst the pan-
demic, worries of the future delayed 
deadlines and disrupted routines, med-
itation and the power of practicing  
mindfulness can surely have a positive 
impact.

Inside the mind of a meditator
It is well established that meditation 
is a form of cognitive training and has 
beneficial effects on attention control, 
emotional regulation, self-awareness, 
and self-regulation [4]. Recent im-
aging studies have investigated al-
terations in brain morphometry 
related to mindfulness 
meditation to ex-

plore the effect the practice has on 
dealing with uncertainty. The areas 
of activity which represent the core 
cortical network responsible for the 
meditative state include the activa-
tion of caudate along with putamen. 
These regions mediate attention dis-
engagement from irrelevant informa-
tion and  allow  the state of flow to 
be maintained. The entorhinal cortex 
(parahippocampus) is responsible for 
controlling mental stream of thoughts 
and preventing the mind from wan-
dering while keeping it focused on one 
source. Finally, the medial prefron-
tal cortex bolsters the process of en-
hanced self-awareness during the pro-
cess of meditation [4]. While we try to 
flatten the inverted productivity curve, 
mindful meditation can be a solution 
to maximizing our attention, time, and 
energy. The process will enable us to 
control the limbic system overdrive 
and retain prefrontal productivity by 
focusing on canonical tasks. And as 

Daniel J. Levitin mentions in his 

book The organized mind: ”To make 
matters worse, the prefrontal cortex 
has a novelty bias, meaning that its 
attention can be easily hijacked by 
something new - the proverbial shiny 
objects we use to entice infants, pup-
pies, and kittens” [5]; meditation in all 
its forms can definitely improve our 
health and well being.

Procrastinating because of 
uncertainty?
Procrastination is accompanied by 
guilt, which comes from internal con-
flict about whether one should be 
doing a given activity. The conflict 
seldom arises from wanting to cater to 
one’s present self, by engaging in short 
term activities which provide gratifica-
tion, and sometimes to cater to one’s 
future self - or to others - by doing 
something which is less rewarding in 
the present however, will be beneficial 
in the long run. Procrastination stems 
from defined  beliefs that can co-exist 
with "I know I should be doing the 
work” which gives rise to uncertainty 
[6]. The beliefs which serve as a bar-
rier to task accomplishment include 
statements as "it is more effective to do 
the work later on", the work is poorly 
suited to them or "they are not quali-
fied enough", or a belief the "work is 
not important enough".
This provides us with an understand-
ing of which beliefs underlie procras-
tination under uncertainty, but let us 
examine the neural correlates of pro-
crastination. Previous studies perform-
ing resting-state fMRI reveal that the 
neural underpinnings of procrastina-
tion are attributed to the activation 
of default mode network (DMN) . The 
DMN is associated with overworking 
the prefrontal cortex signal with lack 
of top-down control [6]. In addition, 
procrastination is correlated with the 
activation of the ventromedial pre-
frontal cortex and the parahippocam-
pal cortex. Ever wondered how pro-
crastination due to uncertainty can be 
tackled? Well, try the 3-minute rule! 
Perform the task for three minutes 
and allow yourself to do the action [7]. 

Graphic: Freepik
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Since the time allocated for the task is 
small, it could be useful to get you in-
volved and do it!

Working from home: challenge 
in the present, inevitable in the 
future?
It has been months since working from 
home hijacked our routines, time, and 
boundaries; subsequently, enabled us 
to develop new ones to better adapt  to 
the current situation. However, with-
out warning, this might not be a tem-
porary change. Even before we had 
heard of SARS-Cov-2, individuals all 
across the globe were hailing remote 
working conditions as a norm in the 
future. Prior to the outbreak  7.9% of the 
world’s workforce worked from home 
on a permanent basis [8]. Although we 
experience challenges adopting this 
norm, there is a high probability this 
might become the new normal. With 
all the multitude of considerations, it 
has its own advantages! To name a 
few, you save time - and your place of 
working isn’t restricted to your office 

anymore. If you’re wondering how 
we can be productive in a workspace 
where there is hardly any distinction 
between working and relaxation, we 
could employ the following principles:                                                                                                                                      
           
THE 80/20 RULE: Also known as the 
Pareto principle, the 80/20 rule can 
bolster productivity. It implies the abil-
ity to get maximum output from min-
imum input. Get 80% effect from 20% 
cost. It suggests 80% of your results 
are generated from 20% of 
your efforts [9]. 
The  method 
dictates figur-
ing out the two 
most import-
ant things to 
get done which 
could give you 
maximum re-
sults is what the 
rule is all about. By identi-
fying and prioritizing which tasks 
to be completed first, one tends to be 
more productive!

TIME BOXING: time boxing is a seem-
ingly counter intuitive time manage-

ment technique that can help 
us stay focused and make 
progress. As explained by 
Johanna Rothman, a time-
box is an agreed-upon 
period of work, when 

by the end of the time 
box, the work is done 
[10].  The alloca-

tion of specific 
time periods for 
specific tasks 
is essentially 
what this tech-
nique is about. 
In addition to 
the time-box-

ing method, we 
should also consid-

er Parkinson’s Law, 
which states that work ex-
pands to fill the time available 

for its completion.  This 
law has been extended and 

applied in a myriad of disciplines such 
as economics, computer science, and 
management. The principle allocates 
the amount of time to perform a task 
as the same it takes to complete the 
task [11]. 

At a position where creating a new 
notion of productivity is essential for 
tasks to be managed , deep work is 
a skill that can come in handy. It is, 

therefore, imperative to perform 
tasks and professional 

activities in a dis-
traction-free 
environment 
that will push 
our cogni-
tive abilities 
to their limit. 
But also re-
member to 

take a break and 
be conscious of the fact 

that, even if you don’t have 
much to do during a pandemic, you 
likely have less capacity to do it. Flex 
your prefrontal cortex and perform 
tasks that you do have control over. 
Hopefully, this can help us make some 
incremental changes to flatten the in-
verted productivity curve.

Sirjan Chhatwal 
M.Sc. Student
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“Remember to take a break and be 
conscious of the fact that, even if 

you don’t have much to do during a 
pandemic, you likely have less capacity 

to do it.
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If it were only Mandela’s death that 
was incorrectly recalled, then maybe 
it wouldn’t be so strange. One the-
ory explaining this is that people 
have possibly misremembered the 
death of Steve Biko - another notable 
South African anti-apartheid activist 
who died in police custody around 
the same time - for Nelson Mande-
la’s [5].

But Mandela’s death isn’t the only 
collective false memory. With 
Broome’s website growing in popu-
larity, other cases of the Mandela Ef-
fect have started surfacing [6,7].

For example, did you know that 
in Star Wars V: The Empire Strikes 
Back (1980), Darth Vader never actu-
ally says, “Luke, I am your father”? 
What he really says is, “No, I am 
your father.” One of the most legend-
ary lines in movie history, and we all 
got it wrong. It’s completely under-
standable why people would misre-
member though. The real line just 
doesn’t have the same gravity to it.

And while we’re in the Star Wars 
universe, it’s also disconcerting to 
realize that C3PO - Luke’s loveable 
droid - isn’t completely gold. He has 
always had a silver leg, straight from 
his right knee down to his right foot.

Another movie discrepancy that has 
been repeated time and time again is 
the Evil Queen’s question in Snow 
White and the Seven Dwarfs (1937): 
“Mirror, Mirror, on the wall, who’s 
the fairest of them all?” It turns out, 
the real line is actually “Magic Mir-
ror on the wall, who’s the fairest one 
of all?” Who knew?

When I was young, reading chil-
dren’s books was a big hobby of 
mine. In fact, the Berenstain Bears 
was one of my favorites. And no, 
that’s not a typo. They have always 
been the Berenstain Bears, despite 
many people swearing that it was 
spelled Berenstein (including me).

Another family name often wrong-
ly recalled are The Flintstones. Peo-
ple often remember them just being 
The Flinstones and spell it that way 
when you ask about the cartoon, but 
they’ve always had the t.

A hugely misremembered character 
is the Monopoly Man (or more cor-
rectly, Rich Uncle Pennybags) who 
always looked dapper in his suit, top 
hat and monocle. Except he didn’t 
have a monocle. He never did, but a 
lot of people do remember him with 
one.

If you like eating your cereal in the 
morning, then you certainly know 
that it’s Froot Loops and not Fruit 
Loops, right? No? Don’t worry; you 
are part of a huge group of people 
who still can’t believe that it’s actu-
ally spelled like that.

Finally, many music enthusiasts will 
be shocked to find out that Queen’s 
We Are The Champions doesn’t end 
the way they remember it to. The last 
line of the song is typically recalled to 
be, “No time for losers, ‘cause we are 
the champions… of the world!” How-
ever, there is no “of the world.” The 
song just ends and it real-
ly bugs people.

Is your 
mind blown yet? 
Are you still sure of your reality? 
Or has that single loose thread been 
pulled enough to unravel some of 
your certainties? 

If you’ve misremembered one (or 
many) of the things listed above, do 
not be alarmed. You are not alone. 
There are many, many people who 

remember these things wrong. But 
how is it possible that such a large 
number of people could remember 
the exact same thing in the exact 
same way when it either never hap-
pened or never actually existed?

Conspiracies Claim
As with any strange occurrence, 
some people are quick to create their 
own explanations and “theories”, 
whether or not they are rooted in 
scientific evidence. 

Broome, the self-described “para-
normal consultant” who coined the 
Mandela Effect, lists two leading 
theories on her website. First is that 
there are parallel universes, and we 
are “sliding” through the different 
dimensions, wherein alternative 
versions of objects and events ex-
ist [8]. This is a concept inspired by 
the 1990s American sci-fi TV series 
Sliders, famous for presenting alter-
native timelines of historical events. 
If you believe in the multiverse theo-
ry, which assumes that there is more 
than one universe in our physical 
reality [9], then this might be a com-
pelling argument for you.

The second theory compares exis-
tence and reality with a “holo-

deck”, a virtual reality 
environment as 
seen in the TV 
franchise Star 
Trek. Supporters 
of this theory 
state that people 
who experience 
the Mandela Ef-

fect might have 
passed through another ho-

lodeck and so remember things dif-
ferently. It also begs the question: 
What if our reality was a holodeck 
and memory errors were just glitch-
es in the system [8]?

Other standing theories are time 
travel wherein changes in history 
are made by people travelling back 
in time and changing some events. 

Collective False Memories  
A Glitch in the Matrix or Something Else?

“Psychologists often attribute the Mandela Effect 
to a phenomenon called false memory, which 

involves mistakenly remembering experiences that 
have not occurred or inaccurately remembering 

existing memories
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There have also been claims that 
these discrepancies are due to black 
magic or witchcraft [2].

But while amusing and exciting to 
think about, one must remember 
that these ideas are not rooted in 
evidence-based science. 

Science Says
So, what do neuroscientists and psy-
chologists have to say about this 
phenomenon then? 

Unlike the previous theories, expla-
nations by the scientific community 
are not as bizarre and much more 
grounded. Earlier, it was mentioned 
that memory is fallible and unreli-
able. Psychologists often attribute 
the Mandela Effect to a phenomenon 
called false memory, which involves 
mistakenly remembering experienc-
es that have not occurred or inaccu-
rately remembering existing memo-
ries [2,10]. 

Underlying false memory and the 
Mandela Effect may be the act of fab-
ricating memories called confabula-
tion, also known as “honest lying.” 
This happens because people tend 
to cover memory deficits by filling 
in gaps in their memories, and while 
doing so may unconsciously create 
false memories without intending to 
deceive others [2,11].

One famous experiment that ties to-
gether these two ideas is the “Lost in 
the Mall” technique. It is an experi-
ment that aims to generate confab-
ulations and implant false memories 
in study participants through sug-
gestion [10].

Developed by Elizabeth Loftus and 
Jim Coan, it showed the ease with 
which someone can develop a mem-
ory of a fictional and entirely untrue 
event when leading questions and 
false information were used by an 
authoritative figure. Briefly, subjects 
were told four stories that happened 
in their childhood - one of which was 

false. Specifically, it was that they got 
lost in the mall as a child but were 
eventually returned to their parents. 
The participants were then told to 
recall as much as they can about the 
four events. In following interviews, 
when it was revealed that one of the 
four stories was actually false, about 
25% of the study participants could 
not identify it as the mall story. Some 
not only “remembered” the fictional 
event, but even provided additional 
missing details [10].

This was seen as support for the 
claim that completely false memo-
ries could be implanted in people 
through suggestion [10].

On top of this, the omnipresence of 
the internet and the connectedness 
of the world also play a huge factor. 
In less than a second, and with a sin-
gle click, memory errors can spread 
from one person to another, so on 
and so forth. They can circulate and 
be propagated enough to eventually 
become part of our collective reality 
[2].

Therefore, the malleability and fal-
libility of our memory can then ac-
count for the Mandela Effect. People 
can remember things incorrectly 
and, through suggestion and social 
misinformation, even “remember” 
events which did not occur.

The Bottom Line
Many theories exist about the Mande-
la Effect. Some are out-of-this-world, 
such as parallel universes and 
glitches in the matrix, whereas 
some are more down-to-earth, 
such as the unreliability of 
memory. As scientists, Oc-
cam’s razor tells us that the 
simplest explanation is like-
ly to be true. 

However, in the end, you 
still get to decide what you 
choose to believe. But what-
ever theory that is, I think we 
can all agree that the Mandela 

Effect is a fascinating phenomenon 
about the oddities and eccentricities 
of the human mind.

Jana Quismundo,
M.Sc. Student
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An academic squabble is underway. 
Two influential thinkers disagree as 
to what we should learn from the ear-
ly days of the coronavirus pandemic 
about decision making. On one side 
stands physician, epidemiologist, and 
prophet-of-the-replication-crisis John 
Ioannidis, who teamed up with col-
leagues to make the stark proclamation 
that ‘Forecasting for SARS-CoV-2 has 
failed’ [1]. In vehement opposition is 
the abrasive trader-turned-mathemati-
cian Nicholas Nassim Taleb, maven of 
probability and uncertainty. For Taleb, 
Ioannidis’ criticisms are irrelevant to 
the broader point that forecasting is the 
wrong way to approach decision mak-
ing given the known properties of pan-
demics like SARS-CoV-2 [2]. Let’s take 
a closer look at the arguments.

Ioannidis et al. contend that forecast-
ers and decision makers failed on 
a number of counts. In par-
ticular, Ioannidis 
laments the lack 
of well collect-
ed, curated, and 
cleaned data, 
and criticises 
the simplicity 
of models which 
ignored relevant 
factors such as popula-
tion heterogeneity (i.e. we are 
not all equally likely to contract the vi-
rus). For Ioannidis, these errors led to 
poor forecasts and overzealous policy 
decisions. The lesson then, should there 
be a ‘next time’, would be to improve 
data collection methods and develop 
more detailed models incorporating 
additional factors. These seem at first 
blush like sage proposals. However, the 
latter depends crucially on the former 
and blind implementation of complex 
predictive models would be unwise. 
Absent an abundance of quality data, 
incorporating additional factors with 
noisy values may be prone to increas-
ing error, rather than reducing it [3]. 
Further, we must be careful with the 
precise implications of the suggestions 
regarding data. Better data collection is 
a noble aim, but Ioannidis goes further 

in claiming that without good data, 
predictions and decisions should have 
been forestalled. It is this point that Ta-
leb vehemently disputes.

Taleb quotes an old Latin say-
ing in his paper, “cin-

eri nunc medicina 
datur (one does not 
give remedies to the 
dead).” [2] Waiting 
for high quality data 
before making deci-
sions is a prudent 

rule for a large set of 
events, but pandemics do not 

belong to that set. Pandemics are de-
scribed by fat-tailed distributions (con-
sidering fatalities), meaning the proba-
bility of ever more extreme outcomes 
do not ‘die out’ the way they would in a 
normal distribution. The fatter the tails 
of distributions, the greater influence 
those tails exercise over the properties 
of the whole distribution. The large im-
pact of these rarely observed events has 
been summarised by Taleb as the ‘tail 
wags the dog’ effect [4]. One upshot of 
this is that using data to estimate the 
properties of these distributions, such 
as the mean and the skew, requires an 
inordinate number of observations. For 
a sample-mean estimate of a Pareto dis-
tribution to equal the reliability of one 
for a normal distribution from 30 data 
points, one would require a whopping 

1014 observations [2]. Waiting for reli-
able estimates is therefore not a practi-
cal solution.

The crucial point then is that given our 
tentative knowledge of what kind of 
events pandemics are, extreme precau-
tion is the best course of action. This 
is especially true early in a pandemic, 
when our data are likely to be unreli-
able [5]. This criticism does not reject 
Ioannidis’ proclamation of forecasting 
failure (for Taleb even producing a fore-
cast is a mistaken approach), but rather 
his suggestion that waiting for better 
data before acting is a valuable lesson to 
learn. Both authors agree that the ear-
ly days of this pandemic were rife with 
uncertainty, they just disagree about 
what course of action that uncertainty 
dictates. With fat tailed distributions, 
it’s better to be safe than to be sorry.

Barnaby Crook,
M.A. Student

Berlin School of Mind and 
Brain
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Lessons from the Pandemic
What SARS-CoV-2 can teach us about making decisions under uncertainty

“The crucial point then is that 
given our tentative knowledge of 
what kind of events pandemics 

are, extreme precaution is the best 
course of action

Image: Markus Spiske on Unsplash
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When thinking about beliefs, one may 
naturally wonder whether machines 
can have them. And more specifically, 
whether our modern, advanced, Artifi-
cial Intelligence (AI), may have beliefs 
similar to ours. I don't think that's the 
case. In fact, current AIs lack even the 
most basic ones: What we call com-
mon sense. Why is that and what does 
it mean for the field of AI? Those are 
the question this article addresses.

Motivation
Why is common-sense knowledge an 
exciting topic regarding AI? It clearly 
seems to be important, as it became 
a goal of many teams and companies 
working on AI. One example is the US 
Defence Advanced Research Projects 
Agency (DARPA), a major funder of AI 
research that currently aims to simu-
late an infant [1]. The AI is supposed 
to learn core domains of a baby's com-
mon sense from experience alone, in 
a virtual environment. These include 
intuitive physics, agents and spatial 
navigation. To assess the AI's progress, 
it is then tested against a set of cogni-
tive-developmental milestones used in 
human infants' psychology [2]. Other 
teams and companies here are the Al-

len Institute for AI [3], a project origi-
nating from the MIT Media Lab named 
ConceptNet [4,5]; as well as a group 
from Elemental Cognition [6,7], a com-
pany founded by David Ferruci, the 
team leader of the AI “Watson”. To the 
surprise of many, the latter beat the 
human champions at Jeopar-
dy! The fundamental 
reason attracting 
researchers and 
companies to 
common-sense 
is the is the idea 
that while it is 
currently lacking 
in AIs, to get up 
to human performance in 
areas of AI such as natural lan-
guage processing, vision and robotics, 
some common-sense is necessary [8]. 
Melanie Mitchell, Professor of Com-
puter Science at Portland State Univer-
sity, describes this as current AI facing 
the barrier of meaning because of lack-
ing understanding, and common-sense 
[9].

For humans, common-sense is relevant 
for planning and reasoning, for ex-
ample. We make countless inferences 
based on it. For our understanding 
and general learning, it might even 
be critical - as it often provides exam-
ples to which we span understanding 
of things that we haven't understood 
before. For example, using metaphors 
frequently fulfils that purpose which 
are thus a powerful tool in our reason-
ing [10].

Some history
The acquisition of common-sense and 
thus the common-sense problem have 
only more recently been seen as a ma-
jor problem for artificial intelligence. 
Its narrower predecessor, the so-called 
frame problem, plagued the field of 
artificial intelligence almost from the 
start. It can be described as the prob-
lem of knowing which states of the 
world change given an action, without 
having to explicitly state all the things 
that trivially stay the same [11]. For 
example, I put a box on the shelf. Did 

the shelve change its shape? Of course, 
it did not. However, to the logic-based 
early AIs, this was a problem. The shelf 
maintaining its shape does not follow 
logically from the statement that the 
box is put on the shelf. Therefore, AI 

researchers had to program rules to 
make AIs keep (generally) 

correct world models 
in spite of chang-
es in the world. 
Nowadays, the 
f rame-problem 
is largely solved 
[11]. However, 
there is no work-
ing solution for 

the whole common-sense 
problem yet.

Why is it difficult? Implicit knowl-
edge and its scope
The challenge of acquiring com-
mon-sense is acquiring a vast amount 
of implicit common knowledge. The 
frame problem is only a tiny subclass 
of that. The difficulty here is that this 
kind of knowledge is crucial for us in a 
variety of tasks, while implicit and hard 
to spell out. For example, I know that 
coffee cools down over time at room 
temperature, so I wait a while before 
drinking; I know that when it's warm, 
I shouldn’t wear my winter jacket, so 
I dress lightly, etc. Yet, when asked by 
someone to state some common-sense 
knowledge of mine, I probably wouldn’t 
be able of naming these instances.

Beyond that, it is, for example, cru-
cial to our understanding of language. 
Consider the following sentence: “Joan 
made sure to thank Susan for all the 
help she had received.” Who received 
the help, Joan or Susan [12]? Of course, 
this is a ridiculously simple question - 
yet the answer requires common-sense. 
Nothing in that sentence gives you a 
linguistic solution which is why it is 
difficult for AI. This is an example of 
a Winograd Scheme, sentences that 
include ambiguity that humans solve 
without even thinking about it. You 
have already solved many such lin-
guistic ambiguities in this article and 

The Common Sense Knowledge Problem in AI

“The challenge of acquiring 
common-sense is acquiring a 

vast amount of implicit common 
knowledge.

Graphic: Upklyak on Freepik
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newsletter in a similar way. For exam-
ple, read the third sentence of the third 
paragraph below "some history" of 
this article again and answer what ‘It’ 
in that sentence stands for. You prob-
ably understood this sentence right 
away without even having to think 
about “It”. This illustrates an import-
ant point. Our common-sense knowl-
edge and -reasoning is way broader 
than we usually recognize. And we 
underestimate its reach due to a 
straightforward reason: 
In almost all cases 
we are not aware 
of using it. ‘Dad-
jokes’ are a good 
example as they 
make use of a lin-
guistic ambiguity 
in every day sen-
tences which we usu-
ally unconsciously fill in with 
commonsense reasoning.

To expand the importance of com-
mon-sense further to the AI subfield 
computer vision, consider watching a 
movie. While watching it, you make 
countless inferences and assumptions 
about the characters, their intentions, 
how they probably feel and the whole 
development of the scenery 
you see. You conclude 
countless things 

that weren't even on the screen and 
you use your common sense to under-
stand the things that are depicted more 
deeply. The street you see doesn't stop 
at the point where you cannot see it 
anymore. In countless scenes, the cam-
era shifts away from the relevant event, 
which can be inferred given common 
sense. For example, in scenes where 
someone is shot, often only the scen-
ery is visible while you hear a shot. You 

immediately know what hap-
pened (someone died) by 

inferring it from 
your background 
knowledge, and 
the context. Or 
remember the 
famous “Here’s 
Johnny”-scene 
from The Shin-

ing. You immediate-
ly know that the sentence 

“Here’s Johnny”, in combination 
with Jack Nicholson's intense gaze, 
mean danger although that isn’t stat-
ed anywhere. Similar things hold for 
images.

For robotics, the commonsense 
problem becomes even more clear. 

There are countless things happening 
in a robot’s environment if it’s a natu-
ral one, which it has never encountered 
before. Thus, it often cannot react ap-
propriately, even when it is trained on 
lots of data [13]. Plausibly, the possible 
situations a robot can encounter are in 
priciple more numerous than the data-
set used for training it. A current ex-
ample might be cars on autopilot that 
run into emergency vehicles parked 
in odd locations, presumably because 
of lacking training data on such situ-
ations [14]. This pattern is surprisingly 
common. Machines often have trouble 
doing things that are trivial for hu-
mans, whereas being more competent 
than us in areas as maths, chess and 
GO – a phenomenon that has become 
known as Moravec's paradox.

So, common-sense knowledge is cru-
cial to many subfields of AI. Moreover, 
common-sense might well be one of 
the missing links between current nar-
row AI and more general intelligence 
[1]. Artificial General Intelligence 
(AGI) describes the case of AI reach-
ing human capabilities in most or all 
tasks. Some authors even see solving 
the common-sense problem as (near-
ly) a full way to AGI by describing it 

“... the possible situations a robot 
can encounter are in priciple more 

numerous than the dataset used 
for training it.

Graphic: Upklyak on Freepik
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as AI-complete. Given a solution to 
an AI-complete problem, any other 
AI problem can be converted to it by 
some polynomial-time algorithm - i.e. 
a computationally not too expensive 
way [15].

Successes
How successful are we in tackling the 
commonsense problem and what are 
the challenges we face? Let’s begin 
with the successes. Historically, the 
solved frame-problem means progress 
on the common-sense problem. Cur-
rently, some forms of common-sense 
are better understood and more readily 
applicable. There has been progress es-
pecially in four areas: Taxonomic rea-
soning, temporal reasoning, reasoning 
about action and change and so-called 
qualitative reasoning. In each case, a 
well-understood theory under-
lying those inferences 
has been estab-
lished [8]. Taxo-
nomic reasoning 
is about semantic 
networks that 
capture catego-
ries, individuals 
and their rela-
tions. Qualitative 
reasoning concerns the di-
rection of change in related qual-
ities, as in price and demand, for ex-
ample. Nevertheless, progress is slow. 
Generally, the trend towards extremely 
fast technological development doesn't 
seem to hold here.

Challenges
Turning towards the challenges of 
teaching AIs common-sense, it’s help-
ful to distinguish two broad approach-
es: Machine learning and knowl-
edge-based. Machine learning probably 
comprises the most often used ap-
proaches, most notably web-mining. 
The issue with this technique is that it 
remains plausible that there will keep 
on being cases that aren’t covered via 
learning patterns from data. As noted 
above, (more specifically for the case 
of robots), this is simply because of 
the complexity of the real world. On 

the other hand, there are the knowl-
edge-based attempts to explicitly spec-
ify human common-sense rules. Most 
notably, there’s Cyc, a long-standing 
(over 30 years) approach to capture 
common-sense explicitly. While this 
project may not face the problem that 
the data (never) suffice for reaching in-
dividual common-sense rules, it is un-
clear how successful it has been or how 
close it has come to capture all human 
common-sense. The problem is finding 
all relevant common-sense rules (and 
encoding them), which is of course an 
extremely long-standing (and tedious) 
task. Problems for both approaches 
are similar in that they both face hid-
den complexities. These create a prob-
lem either in trying to actually reach 
all common-sense rules via machine 
learning or via finding and coding 

all of them. Both approaches 
might face the problem 

that, apart from 
more straightfor-
ward rules, there 
may be a ‘long 
tail’ of rules. Cas-
es of these might 
appear very in-
frequently and 

might be unwritten, 
unspoken and something 

we are not aware of [13]. As a 
consequence, they would be both hard 
to learn by AI and recognize by hu-
mans, which might lead to inhibiting 
returns in solving the problem.

For future directions of the com-
mon-sense problem, perhaps the 
knowledge-based approach using 
crowdsourcing looks slightly more 
promising. Yet, as crowdsourcing 
needs re-evaluation, the attempt also 
faces clear drawbacks [8]. Broadly 
speaking, knowledge-based approach-
es cover the main recent achievements 
in this area. Of the four successes of 
common-sense reasoning noted above, 
three derive from theories grounded 
in mathematics or mathematical logic. 
The exception is taxonomic reasoning 
which cannot be categorized as be-
longing to machine learning or knowl-

edge-based approaches in all cases 
[8]. Thus, in this sense, logic-based, 
symbolic, and GOFAI (Good old-fash-
ioned AI) seem to have a sort of re-
turn in working partial solutions for 
the common-sense problem. However, 
many directions of work within this 
approach are marked by a large body 
of theory and a disappointing paucity 
of practical applications - or even of 
convincing potential applications as 
some cover grounds of common-sense 
which barely arise in practice [8]. This 
lack of applications illuminates the dis-
connection between what is usually 
seen as the cutting-edge systems that 
have economic applications and the 
partial solutions to the common-sense 
problem. 

Further, both approaches face a more 
pragmatic challenge. A lot of research 
in AI is driven by investment, yet rath-
er few commercial systems make any 
significant use of automated com-
mon-sense reasoning [8]. This shows 
that common-sense reasoning is not 
yet (despite some partial progress) 
economically important for the field 
of AI. Most AIs simply find patterns 
in large data bases and use them for 
various purposes. The reason for com-
mon-sense not yet being important in 
commercial applications seems clear: 
Solving the common-sense problem is 
necessary but it will work with a low 
value for a long time - until it might 
eventually pay off. There is one more 
major obstacle: Many areas are only 
partially understood, and many are 
close to untouched. Examples include 
common-sense about social institu-
tions, biology, folk psychology and 
others [8].

The near future of AI: Some 
speculation based on the com-
mon-sense problem
It seems that there is no easy or fast 
solution to the common-sense problem 
with the current approaches. So, based 
on that, how can we speculate about 
the near future of AI? Or what might 
the common-sense problem imply for 
the near future of AI? It seems to leave 

“A lot of research in AI is driven 
by investment, yet rather few 

commercial systems make any 
significant use of automated 
common-sense reasoning
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us with a mixed view on the future of 
AI. Consider the following four possi-
bilities:

1) Under the assumptions that com-
mon-sense knowledge is necessary for 
human-level performance (i) and that 
no new technique bypasses the cur-
rent challenges of the common-sense 
problem (ii), we should expect a slow 
development of near-future AIs. This 
is because the commonly pursued re-
search paths probably won't solve the 
problem anytime soon while a solution 
is necessary for human-level perfor-
mance (i) and challenges for a solution 
aren't bypassed (ii). Note that in this 
scenario we should expect a slow 
development despite cur-
rent hype about AI.

2) One might 
argue that com-
m o n - s e n s e 
knowledge is not 
necessary for 
human level per-
formance. The fact 
that we use common sense 
in many tasks strictly speaking 
only shows that common-sense (to-
gether with other human capabilities) 
is sufficient for human level perfor-
mance. It does not show necessity 
as there might still be other ways of 
reaching human level performance. 
So, let's change the first assumption. 
Recall the point outlined above that 
possible configurations of an agents' 
environment seem to be more numer-
ous than situations described in train-
ing data. Given this, it is plausible that 
common-sense knowledge is at least 
an important step for reaching human 
level performance (i'). This is our new 
assumption. If it holds and no new 
technique bypasses the current chal-
lenges of the common-sense problem, 
then for similar reasons as in the previ-
ous scenario, we should expect a rather 
slow development of near-future AIs.

3) There is, of course, always the pos-
sibility that a new technique bypasses 
the current challenges of the com-

mon-sense problem. So, let's assume 
this happens so that (ii) is wrong. In this 
case, if (i) holds true, we should expect 
a rather fast development of near-fu-
ture AIs as they quickly overcome the 
common sense problem which would 
be a necessary condition for reaching 
human-level performance.

4) Now, there is the final possibility of 
denying both assumptions. Here, we 
assume (i') to be true and (ii) to be false. 
In this case, we should expect a fast de-
velopment of near-future AIs as they 
quickly overcome the common sense 
problem which is now an important 
step for reaching human-level perfor-

mance.

Given the presum-
ably big and 
probably rapidly 
developing capa-
bilities of the fast-
reached general 
AIs, caution 
and careful 

consideration 
of potential dan-

gers is especially (soon) 
important in scenarios 3) and 
4). It's interesting to see that 
in the scenarios outlined, the 
most important difference 
for the speed of AI-develop-
ment lies in the assumption 
describing the progress on 
the common-sense problem 
(ii) instead of its role towards 
reaching human-level per-
formance as in (i) and (i'). 
But surely, by its very nature, 
breakthroughs of new research 
programs are exactly the kind 
of thing that is hard to predict or 
even assign probabilities to.

Max Hellrigel-Holderbaum,
M.Sc. Student

Berlin School of Mind and 
Brain
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“...breakthroughs of new research 
programs are exactly the kind of 
thing that is hard to predict or 

even assign probabilities to
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E: How many arms do people 
usually have?
P: Two.
E: And if someone lost an arm, 
they would have?
P: Just the one.
E: How many arms do you have?
P: Three.
E: How did that happen?
P: I had one amputated.
E: If you had two arms and one 
was amputated, how many arms 
would you have?
P: Two... or three. I know it's a 
nonsense. I don't know whether 
I'm coming or going. [1]

This is a dialogue between a 65 year 
old stroke patient and his examiner. 
The patient suffered from a right-hemi-
sphere lesion, leading to severe left side 
paralysis and sensory loss. Important-
ly, he also experienced phantom limb 
syndrome: the ability to feel sensations 
and even pain in a limb that no longer 
exists, or has lost its function. This re-
sulted in the delusional belief that he 
had a third arm. However, apart from 
this specific delusion he was fully ori-
ented, with high verbal IQ and normal 
cognition.

There is something about this example 
that strikes us as bizarre. The implau-
sibility of the idea of a third, phantom 
arm semi-attached to the patient’s body 
seems at odds with his otherwise intact 
reasoning capacities: he could perform 
numeric calculations without hesita-
tion when it was framed in generic 
terms, but he was unable to apply that 
knowledge to his belief about the third 
limb. How can such implausible beliefs 
persist despite their obvious conflict 
with other sources of information and 
background knowledge?

Monothematic delusions and the 
two-factor theory
Monothematic delusions come in many 
forms. Some famous ones include the 
belief that all your friends 
have been replaced by 
identical impos-
tors (Capgras 
syndrome), the 
belief that you 
are dead (Co-
tard delusion), 
or the belief 
that reflections 
are people living on 
the other side of mirrors 
(mirrored-self misidentification) 
[2].

The most widely accepted explana-
tion of monothematic delusions is the 

two-factor approach put forward 
by Langdon & Coltheart [3]. Ac-

cording to their hypothesis, 
the first factor is specific to 

the content of the delu-
sion: it is an anomalous 
experience that causes 
the subject to come up 
with a bizarre explana-
tion to account for it. 
In our example, the pa-
tient knew he only had 

one functioning arm, but 
he could feel the presence 

of an additional phantom 
limb. This prompted the bi-

zarre hypothesis that he actually 
had three arms attached to his body: 

a functioning right arm, a left arm he 

could not feel, and a third arm in the 
middle that he could feel but not move.

The first factor alone is not enough to 
explain the patient’s failure to reject 
the delusional explanation: a functional 
belief-formation process would dismiss 
an implausible hypothesis in favour 
of another one that is more consistent 
with our background knowledge and 
beliefs about the world. For this reason, 
Langdon and Coltheart [3] postulate 
a second factor: a non-specific deficit 
in belief evaluation and weighting of 
different sources of evidence. Possible 
deficits could involve an excessive em-
phasis on one’s first-person experience 
[3], motivational factors like unwilling-
ness to accept one’s own illness [4], or 

the inability to suspend the en-
dorsement of a considered 

hypothesis [5]. This 
last deficit explains 
why the delusional 
hypothesis is not re-
jected, but persists, 
despite the obvious 
conflict with back-
ground knowledge 

or rational reasoning.

The rubber hand illusion
The case above may at first glance seem 
like a departure from most of our lived 
experiences. After all, knowing which 
limb belongs to you seems so deeply 
ingrained that it would seem trivial 
to point out. However, as studies of 
the rubber hand illusion demonstrate 
[e.g. 6-7], the bodily representation of 
our limbs is not fixed and, under the 
right experimental conditions, is in 
fact malleable to change. In the set-
up, a rubber arm is positioned next to 
a participant’s real arm, which is cov-
ered from view. Then, experimenters 
begin to stroke both the visible rub-
ber arm and the occluded real arm in 
synchrony. By doing this, participants 
start to integrate the sight of the rub-
ber hand with the feeling of a stroking 
sensation -- providing the uncanny 
feeling that the rubber arm belongs to 
them. This is thought to result from a 
process of multi-sensory integration, 

Is Seeing Believing? 
Illusions and delusions of supernumerary limbs

“...bodily representation of our 
limbs is not fixed and, under the 
right experimental conditions, is 

in fact malleable to change.

Graphic: modified from Freepik
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where the synchronous visual/tactile 
information provides compelling evi-
dence for the brain to revise its body 
representation to adopt the rubber 
arm as its own. While the illusion may 
be induced across the general popu-
lation, psychiatric people are 
particularly suscepti-
ble [8]. These ef-
fects are also en-
hanced under the 
influence of psy-
chotropic drugs, 
such as ketamine 
[9], which is 
known to induce 
body-distortions, for in-
stance the perceived shrinking, 
growing or even disappearance of a 
limb [10]. This phenomenon suggests 
that our bodily representation is more 
flexible than we may think. Howev-
er, it is still a step removed from the 
delusional patient: He did not simply 
believe his arm had been replaced or 
moved, instead, he interpreted the 
(phantom-) sensations to reflect the 
existence of a new third arm, in addi-
tion to the others. 

A study by Guterstam et al. [11] pro-
vides evidence to bridge this gap. They 
investigated whether a variant of the 
rubber hand illusion may be able to 

induce the experience of acquiring 
a third limb. To do this, the 

experimenters once 
again placed the 
rubber arm next 
to a participant's 
actual arm, but 
this time with 
both of them vis-
ible. By viewing 

both arms touched 
in synchrony, they found 

that participants adopted the 
third, dummy arm while still main-
taining the experience of their actual 
arm. Interestingly, the illusion of a 
third limb was stronger when the rub-
ber arm was placed towards the mid-
line than towards the periphery, pro-
viding a curious parallel to the patient 
who described his third arm as being 
“in the middle”. The authors interpret-
ed the findings as reflecting “a highly 
flexible model of the body representa-
tion which can be reshaped to include 
an extra limb” [11]. 

In both cases, the adoption of 
the rubber arm is supported 

by both subjective re-
ports and behavioural/

physiological evi-
dence. When the 
dummy arm was 
threatened with 
a knife, partici-
pants typically 
show higher 
skin conduc-
tance and fear 
reactions. This 
suggests that 
the belief of ac-

quiring a third 
arm may not be 

as far-fetched as 
we think. However, a 

distinction needs to be 
noted between the super-

numerary rubber hand illu-

sion and the supernumerary limb de-
lusion we discussed before: although 
participants in the study showed evi-
dence that they experienced the pres-
ence of a third limb, it would be wrong 
to say that they actually believed that 
they had three arms in the same way 
as the delusional patient did. Despite 
this, the participants still demonstrate 
hesitance and physiological responses 
when the rubber hand is threatened, 
suggesting that at some sub-person-
al level they still cannot completely 
reject the idea that this extra arm be-
longs to them. The two cases thus bear 
a striking resemblance to one anoth-
er as they both demonstrate the brain 
holding two seemingly contradictory 
hypotheses, which separately account 
for different sources of evidence: “I 
have two arms'' explains my knowl-
edge of how my body is usually struc-
tured and the implausibility of having 
a new arm, while “I have three arms” 
provides a better explanation of the 
current integration of sensory infor-
mation I am receiving from my body 
and the world.

Blurring boundaries
We are used to clear demarcations 
between illusions and delusions. Illu-
sions are not psychiatric symptoms 
but fall within the boundaries of nor-
mal perception. Once the trick is re-
vealed, illusory precepts persist, but 
they can normally be isolated and kept 
from impacting our belief system: a 
stick half immersed in water might ap-
pear to me as two separate sticks, but 
if I know anything about refraction or 
I have experienced the illusion before, 
I will hold the belief that the stick is 
one. Delusions, instead, are bizarre 
false beliefs highly resistant to count-
er-evidence, and they are associated 
with pathological belief formation.

However, as we have shown, the 
boundaries are not always so clear. In 
the rubber hand illusion, participants 
seem unable to completely reject the 
hypothesis that the fake arm belongs 
to them even after the trick revealed, 
as indicated by their reports and be-

“When the dummy arm 
was threatened with a knife, 
participants typically show 

higher skin conductance and fear 
reactions.
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havioural responses. This is also the 
case with obviously bizarre hypothe-
ses, as it happens in the supernumer-
ary rubber-hand case: the hypothesis 
of having three arms attached to our 
body seems weird enough to 
be disregarded without 
cons iderat ion , 
but subjects still 
have strong re-
actions when a 
knife is pointed 
at the third, fake 
arm. Unlike the 
delusional stroke 
patient, this belief is 
not explicitly endorsed by 
those who experience the illusion, 
but it is not fully rejected either. Your 
brain cannot fully let go of the idea 
that the rubber arm that is about to be 
stabbed is actually your arm. This bears 
some resemblance with the two-factor 
theory of delusions: the first factor 
is the visual/tactile stimulation, that 
causes subjects to experience a third 
rubber arm as their own. The second 
factor explains the endorsement of the 
bizarre hypothesis “I have three arms” 
despite obvious counter evidence 
and inconsistency with background 
knowledge. A plausible account of this 
second factor might 

include over-weighting subjective ex-
perience and under-weighting high-
er-order beliefs.

There are important differences be-
tween the supernumerary limb 

delusion and the super-
numerary rubber 
hand illusion. It is 
debatable wheth-
er behavioural re-
sponses to threats 
towards the rub-
ber hand indicate 
some level of un-

conscious endorse-
ment of an hypothesis, rather 

than purely autonomous physiolog-
ical reactions. Even so, it would be 
wrong to equate that endorsement to 
the delusional patient’s belief. Howev-
er, we should not ignore the similar-
ities between these cases either: both 
the delusional patient and the partic-
ipant in the rubber-hand experiment 
share the extremely unusual expe-
rience of having a third limb, and in 
both cases this experience influences 
(although to very different extents) ac-
tion and higher cognitive states.

Demistifying delusions
Mental illness and specifically de-

lusions are often portrayed 
in the media as something 

alien, distant from the 
daily life of the aver-

age person. Illusions, 
instead, are normal 
experiences that 
everyone is fa-
miliar with: we 
all see the mov-
ing dots in the 
Hermann grid, 
and we have all 
played around 

with the refraction 
of a straw in a glass 

of water. However, 
the many parallels be-

tween the rubber hand 
illusion and the supernu-

merary limb delusion seem to 

suggest that the two experiences have 
more in common than we think. By 
making people understand how it feels 
to have strange, pervasive experiences 
that clearly violate norms of rational-
ity but still be unable to fully dismiss 
them, illusions like the rubber hand 
might help us demystify and thus 
destigmatize mental illness.

Chiara Caporuscio, Doctoral 
Candidate, Research 
Training Group 2386 

"Extrospection", Humboldt-
Universität zu Berlin, Otto-

von-Guericke-Universität 
Magdeburg, Berlin School of 

Mind and Brain

Joshua Martin, Doctoral 
Candidate, Berlin School of 
Mind and Brain, Humboldt-

Universität zu Berlin, Visual 
Perception Laboratory, 

Charité – Universitätsmedizin 
Berlin
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“...illusions like the rubber hand 
might help us demystify and thus 

destigmatize mental illness.

Graphic: modified from Freepik
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Academia becomes increasingly 
aware of the fact that only a mi-
nority of doctoral candidates will 
be pursuing an academic career. 
The rest of us, therefore, needs 
to face the question of what else 
to do with their lives and how to 
make a living out of it. This se-
ries aims to move your attention 
to all the useful skills you have, 
that may seem trivial to you and 
solely as prerequisites to per-
form your research, yet are in-
credibly precious outside the lab!

 This episode’s topic is a realization that 
seems quite obvious at first, but kicks 
hard only once you started compiling a 
paper and/or thesis: You are very likely 
going to get crazy searching for stuff! 
And you will hate it. A lot! And your-
self, too. At least a bit, for not being 
as thorough in documentation as you 
thought you’d be.

As an early Ph.D. student be advised 
that it is definitely worth investing the 
time into keeping clean records on your 
data and curating infos on papers you 
have read. Taking the necessary time 
now is a gift to your future self, your 
present self should be proud to make! 
Because you definitely are going to 
forget! And that is perfectly normal! 

However, it’s SO much easier to remem-
ber things when you thought it through 
while documenting and when a glimpse 
into your well-crafted notes suffices to 
recall that paper/data/protocol/script/
discussion.

Identify how your memory works best 
and act accordingly. If you realized that 
you are best at remembering a figure 
you saw once in a paper and would like 
to re-discover said paper, you are lost 
if you can’t remember a single author 
name or the journal. Instead, open up 
e.g. an OneNote document, copy the 
image there and add all the necessary 
information to find this paper again.

Especially at the beginning of your 
Ph.D., it is hard to imagine the amount 
of information you are going to process 
on the way. Most of us managed to keep 
records of their bachelor’s and master’s 
theses in their heads. Alas, let us tell 
you that this is not going to work out 
in your Ph.D., or research in general! 
Talk to experienced PhDs or postdocs 
and let them show you how they are or-
ganizing their stuff (data, experiments, 

scripts, notes, papers, etc.) and imple-
ment whatever you think might work 
for you. It’s precious knowledge every 
student painfully acquires from scratch 
over and over again, but what a waste 
of time and energy (not to mention the 
time end energy wasted on going crazy 
searching for a piece of data you are 
bloody sure must exist)!

Instead, become aware that documenta-
tion and data curation are valid and very 
important aspects of your research and 
Ph.D. work! You might feel pressured to 
spend all of your lab time performing 
experiments and generating fresh data 
all over again, while documentation is 
something that needs to go in between 
or happen at weekends off the lab. But 
that is not true! 

Not only is that, in fact, part of your 
job, but taking this time and defending 
it against other demands benefits your 
own well-being (in the present because 
you are reflecting on your stuff and in 
the future because you ain’t wasting 
time searching), and also improves the 
quality of your work because it helps to 
conjoint knowledge if its accessible to 
your mind!

Your 
Dr. Brown 

Team

What Have We Learned, Dr. Brown?
#9: The Worth of (Properly) Managing Information and Data

Image: katemangostar on freepik
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Check it out at: http://eubias.org/NEUBIAS/

NEUBIAS Academy in Bordeaux

Immediately be-
fore the shut-

down struck 
people and labs 
w o r l d w i d e , 
the Network 
of European 

BioImage Ana-
lysts (NEUBIAS) hosted its last event 
of the current funding period. And if 
things were normal, I would have just 
told you about this amazing event 
which took place in Bordeaux in the 
first week of March. But, as you all 
know, things are not normal this year.

Training schools for early career inves-
tigators and advanced bioimage ana-
lysts have helped researchers to make 
their way into the growing field of 
image analysis and nurture the grow-
ing network of analysts. The trainings 
were then succeeded by the satellite 
symposium and the fourth NEUBIAS 
conference, which featured multiple 

amazing talks and lots of networking 
opportunities. However, apprehension 
of the pandemic in form of travel re-
strictions as well as worries and precau-
tions of attendees and speakers forced 
the excellent organizers to adapt. And 
they did so terrifically by implement-
ing live streams of the talks and several 
speakers giving their keynotes via video 
chat tools.

As early as April, people of NEUBIAS 
had started a valuable initiative of live 
webinars to enable people to make the 
best out of the shutdown by educating 
themselves on bioimage analysis. The 
webinars are also available on the NEU-
BIAS youtube channel (https://www.
youtube.com/c/NEUBIAS/videos) and 
together with the corresponding dis-
cussion threads in the image.sc forum 
(https://forum.image.sc/tag/neubias) 
are an amazing way of accessing the 
wide world of bioimage analysis tech-
niques and tools. The live webinars 

were held from April until late June and 
will commence after a summer break 
again in September.
The range of topics of the currently 
twenty (but increasing) webinars is al-
ready immense, offering a basic intro-
duction to ImageJ macro programming, 
as well as overviews on special applica-
tions and tools, like Machine Learning 
with DeepImageJ, Image Analysis with 
Icy, Ilastic, Cell Profiler.

Even if you are not (yet) into image 
analysis – go check out their resources, 
because you’ll be surprised to see what 
tools there are that could be absolutely 
applicable and beneficial for your own 
projects (spoiler: plenty!).

Bettina Schmerl      
PhD Student 
AG Shoichet

Image: Screenshot from youtube.com
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“You should really go there – the na-
ture is beautiful!” – Those were the 
words my supervisor used to adver-
tise this year’s BrainSTIM Summer 
School and Meeting to me, which were 
supposed to take place at Aalto univer-
sity in Finland and the surrounding 
national parks. Of course, this year 
turned out different than most of us 
imagined and the summer school was 
postponed, the meeting shifted to an on-
line conference on May 19th and 20th.

Brain Imaging & Stimulation
The BrainSTIM meeting is still a young 
meeting, taking place for the 6th time 
this year. It was started to bring together 
research on brain stimulation and brain 
imaging aiming to advance our under-
standing of causal relations in the brain. 
The strength of brain imaging, such as 
(f)MRI, EEG or (f)NIRS (near-infrared 
spectroscopy), is the close observation 
of brain function. The strength of brain 
stimulation, such as transcranial mag-
netic stimulation (TMS), transcranial 
direct current stimulation (tDCS), tran-
scranial alternating current stimulation 
(tACS) or transcranial ultrasound stim-
ulation (tUS), is the ability to modify 

brain function and thereby potentially 
infer causality. With technological ad-
vancements such as MRI-compatible 
brain stimulation equipment or con-
current TMS-EEG devices, the com-
bination of both methods has received 
increasing attention and opened up new 
research fields [1].

Online material
The conference was moderated on 
Twitter (@BrainSTIM2020) with videos 
presented on YouTube [2] and the 
option for live Zoom discussions with 
the speakers. Although this may sound 
a little complicated, it worked very well. 
For each day, there was an ongoing live 
stream showing the current talk or dis-
cussion and there were no parallel ses-
sions. Further, all talks and posters are 
still online and can be found either via 
Twitter or YouTube. Thus, if you missed 
a talk or wanted to watch the confer-
ence later, this was no problem.

My own impression
All accepted abstract authors were 
given the choice between an oral or 
poster presentation. I chose to give an 
oral presentation and take the challenge 

to pre-record my presentation. I was 
a bit frightened about having to listen 
to and edit my own talk, but I honest-
ly learned a lot from it. It was a great 
way to practice timing of my presenta-
tion, looking at the audience (well, the 
camera of my laptop) and keeping it 
clear and concise. It also forced me to 
listen to my own voice, which surpris-
ingly, I’m slowly getting used to.

Altogether, I enjoyed the conference a 
lot. I listened to very interesting talks, 
had nice discussions and even partici-
pated in a brain cake challenge. Sure 
– it was different than an in-person 
conference, but not less nice. As all the 
materials are still available online, I 
would recommend everyone interested 
in the field to take a look and get your 
own impression.

Melina Engelhardt,  
PhD Student  

AG Picht

1. https://www.brainstim-meeting.org/
2. https://www.youtube.com/c/BrainSTIM2020

Conference review: BrainSTIM Meeting

Image: https://bit.ly/2B4paKi
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As for most researchers this year, 
my labwork was suddenly restrict-
ed.  Instead, I took the opportunity to 
join the first Neurizons Conference, 
that was fully hosted online via the 
crowdcast platform. The conference 
was organized and moderated by stu-
dents of the International Max Plank 
Research School for Neuroscience in 
Göttingen. I decided to attend on a 
very short notice, because you only 
needed an online registration and 
the participation was free of charge.

At first glance on the conference sched-
ule I was positively surprised to see 
about the same number of female and 
male speakers. An advantage over a 
regular conference, one could attend all 
the talks, either live or recorded since 
all seminars were uploaded. Thus it is 
possible to go back to one specific talk, 
read the questions again and look at the 
chat from that specific talk. 

When entering the virtual meeting 
room, you had the opportunity to inter-
act with the other participants by a chat 
accompanying the video stream. In the 
chat entry field asked to  ‘say some-
thing nice’ and, indeed, the tone was 
very polite and friendly, which gave 
me a warm feeling to the rather “cold” 
virtual setup. Throughout the talk, 
we could post questions in a separate 
window and all participants were asked 
to vote on the questions that they found 
most interesting. The person who asked 
the question could then even come on 
screen to ask their question and en-
gange in a small discussion. 

Of course the virtual format took a 
bit of getting used to, but it was a 
very nice experience overall. One 
very positive aspect of online-con-
ferencing is the opportunity to 
watch missed talks. 

I have not yet been to a longer 
(traditional offline) conference 
myself, but I guess a major 
drawback is missing the 
aspect of social interac-

tion. It would have been nice to discuss 
the talks with fellow neuroscientists 
face-to-face afterwards and talk about 
our own research. The organizers, how-
ever, did encourage to communicate 
via twitter, by providing one’s twitter 
handle (aka user name) and/or by using 
the Neurizons hashtag, which was a 
nice way to encourage the interaction, 
that was unfortunately just not possible 
on site this year.

A particular highlight for me was the 
panel discussion about artificial vs. nat-
ural intelligence among Dr. Wolf Singer, 
Dr. Joscha Bach, Dr. Angela Yu and Dr. 
Frank Jäkel, moderated by Dr. Caspar 
Schwiedrzik. It was very interesting to 
hear the experts exchange opinions on 
the future of AI and share some of the 
principle beliefs regarding this topic. 

An-

other talk, which was especially enter-
taining (maybe also thanks to Dr.  Tim-
othy Ryan’s presentation skills) was 
“The cost of thinking: metabolic control 
and vulnerabilities in synapse func-
tion”. He talked about his research on 
where the enormous energy consump-
tion of neurons and the brain is coming 
from. He showed that even under rest-
ing conditions the metabolic demand is 
extremely high – look him and his re-
search up to see who the culprit is!

Overall, I very much enjoyed the Neuri-
zons 2020 conference and would recom-
mend its future editions. However, let’s 
hope we can meet again on site soon in 
the future.

Judith von Sivers
PhD Student

AG Shoichet and 
AG Schmitz

Neurizons Conference Participant Report

Image: freepik on freepik
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Is Virtual Better? 
Neurizons 2020 from Different Perspectives

After the outbreak of the SARS-CoV-2 
pandemic in early spring 2020, many 
conferences were confronted with a de-
cision: Cancel the event or find a wor-
thy alternative? Two of the 9th biennial 
Neurizons 2020 organizers, Chrystal-
leni Vassiliou and Dmytro Nesteren-
ko, told me about organizing the first 
virtual Neurizons neuroscience con-
ference. Afterwards, presenters Dr. 
Mariana Cerdeira, Prof. Dr. Sabine 
Kastner, Prof. Dr. Valeria Gazzola, and 
Kristin Kaduk also shared their experi-
ence of speaking into the (online) void.

Chrystalleni, “Neurizons” is orga-
nized by the students of the In-
ternational Max Planck Research 
School (IMPRS) for Neuroscience, in 
Göttingen [1]. Suddenly, you had 
to switch from planning a face-
to-face conference to organizing 
an online event. How was that 
experience? 
Chrys: From the start of the pandemic, 
we had many discussions with the IMPRS 
Neuroscience Office and Göttingen Uni-
versity regarding new regulations and 
how to proceed. At first, we chose to wait 
before deciding whether to cancel or not, 
in order to see how the situation would 
develop. Then, in March, some of our or-
ganizers attended the online conference 
“neuromatch”. That was a big milestone! 
We realized that online conferences can 
also be engaging, stimulating and fun. We 
weren’t sure exactly what challenges we 
would face, but we decided to give it a try.

Did many speakers cancel? 
Chrys: We had only three cancellations 
after deciding to go online, but they 
weren’t all necessarily due to the new 
setting. On the other hand, there was a 
speaker we couldn’t accept before as they 
could only attend remotely – which now 
was perfect! So, in that aspect, we didn’t 
have many problems, since the speakers 
were very supportive.

On the last day, the viewer count 
went up close to 800! 
Chrys: Yes! We usually have around 150 regis-
trations. This time, about 930 people registered 
through our website and we observed that the 
audience was more interdisciplinary than in 
earlier years. Depending on the session, the 
number of live attendees ranged from 140 up 
to 300. On average, around 190-250 participants 
from all over the world tuned in live per session.

How did you prepare yourselves and 
the speakers?
Chrys: We invited the speakers for a training 
session, in which all questions and concerns 
could be answered. Additionally, we met with 
each speaker 10 minutes before their talk to 
set everything up. The organizing team used 
slack in the background to coordinate and 
provide backup if needed.

What do you think about the options 
for scientific discussions after the 
talks? Was networking even possible 
with the virtual setting? 
Chrys: The “Ask a Question” function stood 
out considerably as a tool. Here, people from 
the audience could hand in their question as a 
short text and all participants could upvote their 
favourites reddit-style. That way, only the most 
popular issues were asked-about. If you were 

brave enough, you could indicate with a (+) that 
you wanted to ask your question live and on 
screen. If not (or if you were still in your pyja-
mas), the moderator would take over and read 
it for you.
Dmytro: And you could use the chat for smaller 
questions. That was a more informal possibili-
ty to interact. The chat was also a nice way for 
people to share links to scientific papers that 
were discussed or related to the topic. Or just to 
say “Hi!”.

The poster sessions happened out-
side the Crowdcast environment. How 
did that challenge you? What did you 
like?
Chrys: We had to organize the website and 
needed to ask every presenter for their permis-
sion to publish online. They had to point out if 
they preferred to only publish title and timeslot, 
the abstract in addition or everything, including 
the poster.
Dmytro: An advantage of the virtual poster ses-
sions was that presenters could use a variety of 
tools to explain results and methods, like videos 
and animations.

How was presenting a poster to an 
online audience?
Kristin Kaduk,  doctoral student at the 
German Primate Center, Göttingen: I 

Statistics were kindly provided by Chrystalleni Vassiliou from the Neurizons 2020 organizing team and can be found on the Neurizons 
website [1]. Data was collected through the Crowdcast platform [2].
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wanted to experience presenting a poster 
in a virtual setting, in this case via Zoom. 
How different would it be? In online con-
ferences, more scientists can join each 
event. Therefore, the audience at my 
poster session was quite diverse and I had 
inspiring discussions. In former confer-
ences, I often missed other posters from 
the same session that I was presenting in. 
Now, it was easier to communicate and co-
ordinate virtual meeting times. I will keep 
doing that for all future conferences.

The presenting itself, however, had draw-
backs. Zooming in and out can be annoy-
ing, if you show the overview everything 
is too small, zooming in may result in loss 
of the overall meaning. One of the pre-
senters solved the problem by splitting his 
screen: On one side he showed the com-
plete poster and on the other screen he 
zoomed in. Another issue I had were con-
cerns about uploading my poster with pre-
liminary data to the website. At the end, I 
chose to simply put up title and abstract.”

What was it like being a speaker at 
a virtual conference?
Valeria Gazzola (PhD, Associate Professor at 
the department of psychology at the Univer-
sity of Amsterdam, Group leader at the Neth-
erlands Institute for Neuroscience of the Royal 
Netherlands Academy of Science Koninklijke 
Nederlandse Akademie van Wetenschappen, 
KNAW): I really enjoyed the atmosphere the 
organizers managed to create. They have 
shown strong commitment and dedication 
throughout the time of Neurizons, from the 
very initial contacts to the very end of it. They 
have been very responsive, professional and 
incredibly flexible and efficient in adapting 
the whole conference to the online version. 
Many other conferences and meetings have 
been cancelled, but I very much appreciated 
the effort of adapting to the circumstances 
rather than being stopped by them. They 
really went beyond expectations.

I had the feeling the audience was very in-
volved too, curious and interactive, also 

trying to adapt and make the best out of 
the experience. I liked the format, and 
despite having to force myself not to get 
distracted by the online chat, I found it fun 
too, in particular as it gives you the possi-
bility at the end of the talk to think a bit 
more about your answers to the questions.

Sabine Kastner (PhD, MD, Professor of 
Psychology and Neuroscience at Princeton 
Neuroscience Institute): My talk at Neuri-
zons2020 was my first one using a virtual 
platform.  When giving talks, I enjoy inter-
acting with the audience, not just through 
questions and direct interactions, but also 
through seeing interest (or boredom) in 
faces, sometimes excitement particularly 
with young scientists etc.  Of course, there 
are serious limitations on using a virtual 
platform.  So, my expectations were low!  
Regardless, my experience was really pos-
itive.  There was great energy that came 
through, and that was quite surprising. 
The organizers were wonderful!

Mariana Cerdeira (PhD, Consultant in Bio-
Pharma Strategy at Catenion): I’ve given 
many of these talks, and what I missed 
the most in the virtual conference format 
was seeing the expression of the audience 
members. I couldn’t see anyone who was 
listening to my talk, or read their body 
language, or know if they were smil-
ing and nodding, or rolling their eyes. I 
like to make eye contact with people I’m 

talking to and interact with them if they 
look suspicious or excited, for example. 
That said, the online format worked great 
and was very well organized (in addition 
to all the carbon footprint saved on avoid-
ed travels).

My experience as a participant
Low blood sugar levels in the middle of a ses-
sion? The fridge is only a couple of meters to 
go. Not a morning person? Take your time, 
make some coffee and start your day with 
an inspiring neuroscience talk streamed 
right into your home. And then the moment 
when your question gets upvoted by the 
audience to number 1: Priceless! Although 
I really missed the coffee break chats, net-
working events and the face-to-face conver-
sations during poster sessions, going virtual 
instead of cancelling was a great choice. It 
was inspiring to see how everyone - orga-
nizers, speakers, panellists, poster present-
ers and audience - was excited to make this 
event the best experience possible. This way, 
Neurizons 2020 could live up to this year’s 
slogan: “Networks grow. Ideas flow”.

Larissa Breuer
PhD student

AG Dean

1. https://www.neurizons.uni-goettingen.de/
2. https://www.crowdcast.io/about
3. Pictures: Kindly provided by Neurizons 2020 
organizing team

Moderator Yifan Mayr introduces Prof. Dr. Valeria Gazzola to the audience [3].
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Reproducibility is a debated topic in 
science, in which scientists find it dif-
ficult to replicate previous researches 
and most of them fail at it altogether. 
But wait. Is there really a crisis? Ac-
cording to Nature, yes; nearly 1,500 
scientists were asked this question 
and most of them agreed that there is 
a crisis.  Over 70% said that they have 
tried and failed to reproduce another 
group’s experiment and some agreed 
to not be able to repeat their own’s ex-
periment [1]. 

So, what is exactly the Replica-
tion Crisis?
The term Replication crisis refers to 
the “not being able to replicate or re-
peat”.

Wikipedia defines Replication crisis 
as “The scientific studies which are 
difficult or impossible to replicate or 
reproduce” [2]. Because of the non-re-
producibility of an experiment, many 
of the potential consequences in a lot 
of fields have been grounded after sev-
eral debates. In 2012, Indian born sci-
entist, Dr. Bharat Aggarwal, a prof at 
University of Texas who was trying to 
find herbal cure for the cancer was put 
under the investigation for allegedly 
manipulating data. His research was 
focused on the curcumin, a compound 
which is found in turmeric. after the 
findings of the data manipulation, his 
ongoing clinical trails were laid off 
[3,4].

The reproducibility crisis is present all 
over the research field, but the most 
widely discussed areas are known in 
the field of life sciences such as psy-
chology, Neuroscience, Astrobiology 
etc.  The research taking place in these 
fields are enormous and the cases of 
false-positive are even greater because 
of lack of competency.

Why does it occur? 
The purpose of the research is  to serve 
humankind by build knowledge, im-
prove general heath, increase public 
awareness etc but non-reproducibility 
occurs due to reasons such as:

1. Cost of the experiment.
Research in science is an extensive 
process and neuroscience is one of the 
sumptuous fields. The experiments are 
indeed expensive and require a huge 
investment of funds and patience to 
bring about the results or the methods 
on the translational level. It just not 
the financial cost, but it also costs time.

But neuroscience is just one exam-
ple, it can be any field such as climate 
change, economics, or genomics.

2.  Good scientific practice.
Good scientific practice is the key pre-
requisite for credibility, acceptance 
and quality of research findings - and 
overall scientific progress. Not fol-
lowing the code of conduct may lead 
scientists to conclusions which might 
seem to be too promising. 

Adhering to the Good Scientific prac-
tice requires prior knowledge of what 
it means, rather than just jumping into 
the conclusions [5]. 

Data falsification and Data fabrication 
are the most common methodologies 
to bring a positive conclusion to the 
desired hypothesis.

3. Not publishing the negative 
results.
Our brain has evolved to process tre-
mendous amounts of complex data 
and pursue coherent decision. Due to 
this property, it’s very easy for us to 
focus majorly on the positive results, 
based mainly on the hypothesis of the 
experiment at the initial state.

It is estimated that 50% of the clinical 
studies in medicine were never pub-
lished. The culprit is the structure of 
the biased system in academics and In-
dustry. There are tons of failure proj-
ects or projects with null or negative 
results which should be made public. 
It is valuable data and will help the up-
coming scientist to improve the quali-
ty of research in the respective areas.

Amidst a biased culture, there are few 

pharmaceutical companies who have 
some reward to publish the paper 
with detailed evidence of failed exper-
iments [5]. 

Biased incentives
Both academia and industry have 
fierce competition and strong incen-
tives among the groups to publish the 
result which is based on their con-
scious and unconscious decision of 
doing the right thing. Because of battle 
strong competitors, most of research 
groups try to achieve the “positive re-
sult” rather than presenting the whole 
scenario occurred during the experi-
ment.

A study of meta-analyses on anti-de-
pressants found that meta-analyses 
sponsored by industry were 22 times 
less likely to report caveats than those 
performed independently [5]. 

The Peer Review system
It is the most pivotal process towards 
publishing in a journal. The peer re-
view is usually done by a group of 
scientists whose primary goals are to 
determine the quality of a paper. Since 
it’s an extensive work, the reviewers 
need the proper training and needs 
to be consistent in the work by being 
updated about the specific topic and 
methodologies, devoting a good time 
while reviewing and evaluating their 
own work before submitting it to the 
journal. The reviewers are also found 
to be biased in, for example, accepting 
or rejecting a paper based on the num-
ber of pages or demographic factors 
such as graphs, statistical data, images 
and tables.

The above-mentioned are just to point 
out a few important issues that have 
already been identified and addressed. 
However, there are numerous others 
to be tackled such as fraudulent sta-
tistical data, faking the P-value, not 
disclosing parts of the data and meth-
ods. There are only a few journals that 
accept papers with null results, for ex-
ample, and a lot more.

A famous case for scientific misconduct 

Replication Crisis
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Can we fix Replication Crisis?
The simple answer is “to the most ex-
tent YES, we can”. 

1. A common practice is the “repe-
tition of one’s own experiment” - 
even if the hypothesis is achieved 
in a positive or negative outcome.

2. Practice open science by sharing 
all the data, observation, and meth-
ods.

3. Having a large sample size and ran-
domization should be strictly taken 
into consideration as this will help 
scientist to evaluate the results in 
an unbiased way.

4. The Good Scientific Practice must 
be followed to the maximum ex-
tent each experiment is performed. 

5. Training students and scientist 
about data analysis, statistics and 
the software used.  

6. To conduct in-lab validations via 
another group to assure the data 
collected, and the methods, are re-
producible at the earlier stage of 
the experiment.   

7. Most important: Funding replica-
tion studies.

To be caught in the action of fraud-
ulent research does not necessarily 
reward with prison, but it might lead 
to social discredit. The responsible for 
the misconduct might undergo Journal 
retraction, scientific ostracism, barred 
access to funding and, in the worst-

case scenario, the loss of a job [6].
Science is a blessing to humankind 
and the people involved are privileged 
to be a part of it so let’s embrace the 
beauty and preserve and serve the fu-
ture.

Smriti Sharma
M.Sc. Stduent

 Medical Neuroscience

1. https://go.nature.com/3kUJNe0 
2. https://bit.ly/31623cN
3. https://bit.ly/2Q1UIo1
4. https://bit.ly/3g59J38
5. https://bit.ly/2FwyHMi
6. https://bit.ly/3h5fcs6

Scholar Minds
A mental health network for Berlin's scholars

Do you find it hard to put your PhD 
work aside in the evening to attend to 
family, friends, or hobbies? Do you fear 
that you will not meet your supervi-
sor’s expectations? Do you sometimes 
think that you are the only one who 
really cares about your research topic?

Was one of your answers to the pre-
vious questions ‘yes’? All of the above 
are common thoughts during the 
challenging times of obtaining a PhD. 
Sometimes it can feel like you are all by 
yourself, and there is no one to turn to. 
But the good news is: You are not alone 
in this. 

In summer 2018, several doctoral stu-
dents from different research sites in 
Berlin met to speak up about their 
struggles during their doctorate. It be-
came obvious that there was a need for 
change. Fortunately, there are already a 
lot of helpful resources, and we decided 
to unite our forces to make them acces-
sible to all of us. 
In the following months, we created the 
initiative ‘Scholar Minds,’ established 
regular meetings, and decided on our 
mission:

1. Assess the status quo for doctor-
al students’ mental health in the 
Berlin neuroscience community.  

2. Assemble mental health resourc-
es, on the website of the Ein-
stein Center of Neurosciences: 
https://www.ecn-berlin.de/men-
tal-health/scholar-minds-184.html.  

3. Organize events on the topic of 
mental health in your PhD. 

We have organized two virtual talks so 
far, and they were a great success with 

an average of 50 attendees each. In the 
first talk, Julian Rolfes - a doctoral stu-
dent from the MPI for Coal Research 
- talked about fighting depression him-
self. In the second event, we hosted 
Desiree Dickerson, who has a PhD in 
neuroscience and clinical psychology. 
She addressed the issue of procrastina-
tion and motivation during a PhD. She 
described procrastination loops, how to 
recognize them, and how to break them.

Last but not least, we want to move 
forward connecting mental health re-
sources and doctoral students, and for 
that, we need you: Check out our web-
site, participate in our surveys on future 
events and reach out if you want to get 
involved, too! 

Our email address is scholar-minds@
charite.de.

You can find us on Facebook “Schol-
ar Minds Berlin” or Twitter @Berlin-
Minds.
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Within the last years, the term repli-
cation crisis has been used to describe 
failed attempts to replicate the results 
of published studies in psychology, 
neuroscience, and other disciplines. 
Several large replication studies have 
shown that between 39% to 67% of 
psychological studies are not replica-
ble [1-3], meaning their results do not 
hold true when the same hypothesis 
is tested again.

Incentives for replication studies
Related to this, training of early-ca-
reer scientists now includes educa-
tion on means to increase the replica-
bility of original research along with 
the advocation of replication studies. 
Some local institutions award mon-
etary incentives to researches who 
successfully published a replication 
study [4]. In support, several lead-
ing high-impact journals have issued 
editorials on the need for replication 
studies and the general support of re-
searchers conducting them [5-8].

Replication studies are trending
In a survey published in Nature 2016 
[9], 66% of researchers stated that 

they established measures to increase 
reproducibility in their labs. Twen-
ty-four percent of those questioned 
had successfully published a positive 
replication study (i.e., the results of 
the initial study could be replicated) 
and 13% a negative replica-
tion study (i.e., the re-
sults could not 
be replicated). 
Importantly, 
though, 12% 
failed to pub-
lish a positive 
r e p l i c a t i o n 
and 10% a 
negative rep-
lication.

Keeping all this information in 
mind, when should one do a replica-
tion study? Does it matter how ad-
vanced your career is? Where does 
one get the necessary information 
or help on how to do a replication 
study? I would like to share my ex-
periences of conducting a replication 
study here, hoping it might be helpful 
in answering some of these questions.

How did I get to do a replication 
study?

Sometime last year, I started doing ex-
periments for my Ph.D. project. This 
included conducting and analyzing 

resting-state fMRI scans, which 
I had only very little pre-

vious experience 
with. I thus de-
cided to learn 
more about the 
method and fa-
miliarize my-
self with the 
type of data 
by analyzing 

some resting-state 
data, which had been ac-

quired before by some colleagues. 
During this time, I came across a very 
interesting paper looking at the rela-
tionship between resting-state fMRI 
functional connectivity and cortical 
excitability.

The “Cool, I have all the data!”
While reading the paper, I realized 
that they had used essentially the 
same types of data that we had also 
acquired in this previous study. What 

better way could there be to learn 
a new method than to try out 

the same analyses that were 
done in a paper I was interest-
ed in? The only thing I had to 
do was follow exactly what 
they described and repeat 
their analysis steps.

The “I don’t know 
enough...”
After this initial excite-
ment, I soon understood 
that without much knowl-
edge about the software 
used and consecutive 
analysis steps, it was near-
ly impossible to follow 
the paper. Specifically, it 

did not nearly have enough 
details on the analysis steps 

for me to understand all steps 
that I would have to repeat.

Personal experiences of doing a replication study
To Replicate or Not to Replicate

“What better way could there be to 
learn a new method than to try out 
the same analyses that were done in 

a paper I was interested in?

Graphic: upklyak on Freepik
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Getting help
Until this point, I had mostly been try-
ing out things on my own. However, I 
slowly came to see that I would need 
more help to understand the meth-
od and thus reached out to another 
group with more resting-state fMRI 
expertise. Slowly, the idea of doing an 
actual replication study formed. We 
discussed the paper in detail, went 
through the analysis together, and de-
cided to deviate from the procedure of 
the original study in specific aspects.

The “It’s finally coming together!”
I slowly began to comprehend the pa-
per better and better. Finally, we de-
cided to contact the original authors 
to get some details about the analysis 
that was not understandable from the 
paper.

Against my fear that the original au-
thors would take our replication at-
tempt as something negative, we got 
a very friendly and helpful answer on 
the same day. Now that we truly had 
all the information necessary, it was 
time to run the analysis and repeat 
the statistic procedures.

The “Why are my results different?”
Now, a replication, just as any other 
study, can essentially go two ways – 
either you find a significant result or 
you do not. We did not find the orig-
inally proposed effect and could thus 
not replicate the results from the ear-
lier study. While a successful replica-
tion would have probably concluded 
the analysis, we now had to ask the 
question of why our results were dif-
ferent [10]. Were the results simply 
not replicable? Had we missed any-
thing in the methods? Did the slight 
deviations of some analysis proce-
dures cause different results, and if 
so, what would this mean in terms of 
the generalizability of the initially re-
ported effect?

At this point, we made a list of all de-
viations in the study design down to 
minor differences in age ranges of the 
participants or types of MRI scanners 

used. We also contacted the original 
authors again with these results and 
some ideas for potential explanations. 
In the end, this involved doing some 
exploratory analyses to test different 
hypotheses as well as capturing the 
amount of evidence for our results by 
including Bayesian statistics.

Writing it up
Essentially, all this discussion helped 
a lot with the writing of the paper as 
well. We had already argued through 
most reasons for the different results 
and highlighted methodological dif-
ferences. Having realized that meth-
ods sections are often too condensed 
for other researchers to exactly repli-
cate a study, we tried to be very de-
tailed in our descriptions.

Publishing
Yes! The paper was finally done, but 
where should we submit it? This was 
the moment I learned that not many 
journals have explicit statements in 
their guidelines about whether they 
accept replications. While many jour-
nals have released statements that 
they generally encourage replication 
studies, the author guidelines often 
still highlight novelty. There are re-
ports of researchers online that tried 
to submit their replication attempt to 
high-impact journals but were reject-
ed [11]. It is also reported that some-
times, only a shorter letter to the edi-
tor, rather than a full research article, 
was accepted.

At this stage, two main options for 
publishing our replication paper sur-
faced: We could either ask the jour-
nal that published the original article 
whether they were willing to also is-
sue our study. Alternatively, we could 
submit to a journal explicitly en-
couraging replication studies and the 
publication of null-results in general 
[some examples here: 12]. We chose 
the latter option.

What have I learned?
In my personal experience, there is 
still a gap between the general ac-

knowledgment of the importance of 
replication studies (and specifically 
also negative replications) and the 
openness of journals to publish them. 
Further, it is often not clearly stated 
whether a journal is open to pub-
lishing these studies and under what 
conditions. Having pointed out these 
potential obstacles, I have to say I 
really enjoyed doing this study. Con-
ducting a replication study has given 
me a different perspective on the re-
search question. Rather than directly 
questioning the specific methods and 
experimental procedures used in the 
original study, we tried to stick as 
close as possible to these methods to 
see if the results were replicable.

Summary
What started as an exercise to learn 
a new method eventually led to a full 
replication study, which will hopeful-
ly be published soon. Given the new 
insights on the level of the topic it-
self, but also the statistics and writing 
an understandable paper, I really en-
joyed this experience. For the future, 
I hope there will be more concrete 
information available on how to do 
a replication study and that it will be 
easier to publish such studies. Until 
then, let us help each other out 
with questions and continue 
improving science by testing 
the replicability of our results.

Melina Engelhardt 
PhD Student, AG Picht

1.     Piper, PLoS Biol, 2019
2.     Camerer, Nature Human Behaviour, 2018
3.     Open Science Collaboration, Science, 2015
4.     Berlin Institute of Health, 
     https://bit.ly/2OHGb09
5.     https://go.nature.com/2CTbuSY
6.     https://go.nature.com/3eOMVE2
7.     https://go.nature.com/2ZIesD0
8.     https://go.nature.com/32DgxlC
9.     Baker, Nature, 2016
10.     Dirnagl, EMBO J, 2018
11.     https://bit.ly/3hhZDgf
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In recent years, research culture came 
into the spotlight as very toxic and det-
rimental for scientists’ mental health 
[1,2]. While the number of published 
scientific papers is skyrocketing, anx-
iety and depression among academ-
ics are at their highest level ever [3]. 
This is not sustainable in the long run 
and definitely not an environment 
we should be creating. The build-
ing blocks of academia are research 
groups. How they function trans-
lates into the overall scientific perfor-
mance and personal (dis)satisfaction.

What makes research groups ef-
fective, and how we can couple it 
with excellent mental health?
Research is a team sport, a joint effort. 
To succeed, we need high-perform-
ing teams that do innovative research, 
publish a lot, and come up with new 
projects and ideas that push the field 
and science as a whole forward. To be 
at their best, researchers need the best 
environment. In the project exploring 
the well-being and mental health of 
postgraduate researchers undertaken by 
Vitae and the former Higher Education 
Funding Council for England (now Re-
search England), a working culture that 
is supportive, collaborative, inclusive 
and creative was described as the best. 
When researchers are given autonomy 
and time to focus on their research pri-
orities, when they feel safe and secure 
under transparent and open leadership, 
the best work is done [4].

In 2012, Google decided to find out 
what makes the most successful team. 
As a tribute to Aristotle’s quote: “the 
whole is greater than the sum of its 
parts”, the study was called Project 
Aristotle and involved observing 180 
teams in Google. What they discovered 
are five key ingredients of an effective 
team: psychological safety, dependabil-
ity, structure and clarity, meaning of 
work and impact of work [5].

Psychological safety 
While all five characteristics are import-
ant for a successful team, psychological 
safety especially stood out. Introduced 

in the context of the workplace by Har-
vard Business School Professor Amy 
Edmondson [6], it is defined as “[...] a 
belief that one will not be punished or 
humiliated for speaking up with ideas, 
questions, concerns or mistakes”. Psy-
chological safety is very closely linked 
with mental health. A research environ-
ment is full of unpredictability when it 
comes to the outcome, positive or nega-
tive results, being able to publish or not, 
securing the next grant or position in 
the group. To be successful in academia 
one must be able to take risks and 
navigate uncertainties. Psychological 
safety within one’s team can make or 
break careers. In words of Edmundson 
“Psychological safety isn’t about being 
nice. It’s about giving candid feedback, 
openly admitting mistakes, and learn-
ing from each other.”

You may have heard about the fight 
and flight system, but success nowa-
days depends on another system — the 
broaden-and-build. It is a system of 
positive emotions, that allows solving 

complex problems and fostering coop-
erative relationships. Barbara Fredrick-
son from the University of North Car-
olina has found that positive emotions 
such as trust, curiosity, confidence, 
and inspiration broaden the mind and 
help build psychological, social, and 
physical resources [7]. People become 
more open-minded, resilient, motivat-
ed, and persistent when they feel safe. 
The sens of humor increases, as does 
solution-finding and divergent thinking 
— the cognitive process underlying cre-
ativity. When the workplace feels chal-
lenging but not threatening, teams can 
sustain the broaden-and-build system. 
Oxytocin levels in brains rise, eliciting 
trust and trust-making behavior. 

How can we increase psychological 
safety in research?
Foster human to human conversations, 
encourage expression of opinions and 
new ideas. When conflict arises act as a 
team member, not an opponent. Try to 
understand and find solutions that will 
benefit everyone. It is not you against 

Mental Health at Work

Toward a Healthier and More Successful Research Culture

Image: freepik on freepik
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them, you are in this together. Antici-
pate problems and develop plan B with 
your lab members. When a problem 
appears, be curious about it instead of 
blaming it on PhD students. Learn how 
to give constructive feedback about the 
certain project or problem, not some-
one’s personality. Let your lab members 
know you have their back.

Dependability, Structure, Clarity
In academia students very much 
depend on the supervisors and lack of 
timely feedback and mentorship can 
be damaging for career and mental 
health. How often is PI available for 
discussions, which projects have pri-
ority, insecurity of funding or prolong-
ing visa can be an existential concern 
for researchers. Structure and clarity 
are oftentimes very big problems in 
academia and need to be worked on. 
Many times projects and not very well 
planned, roles are not clearly defined 
or expectations explained. This may be 
caused by a lack of effective communi-
cation, power imbalance or a leadership 
strategy. Managing any team is a skill 
and something people need training for. 
Most PIs never get any formal training 
and are assumed to be born leaders and 
team managers. This can be a cause of 
stress and suffering for many younger 
researchers as well as for PIs.

What can be done to improve?
If you are a PI, check in with your col-
laborators/postdocs before beginning 
a new project. Talk to your PhD stu-
dent before bringing new master’s stu-
dents for lab rotations. Ask for honest 
feedback from your group or send an 
anonymous survey if people don’t feel 
comfortable talking to you. Be open 

and willing to change and improve. Re-
alize that even if you are in a leading 
position, you are also just an imper-
fect human that makes mistakes. Help 
others so they can help you. Be trans-
parent and respect all the people that 
work for you. When accepting PhD stu-
dents in the lab, be honest about fund-
ing, clarify scholarships and contract 
arrangements, propose projects feasible 
to finish in a maximum of four years.

Meaning and Impact of Work
The last two characteristics of a perfect 
team are more familiar to scientists, 
and easier to check off the list: meaning 
and impact of work. If people stay in 
research that is because they find their 
work meaningful and important despite 
all the hardships they must endure along 
the way. This is something that drives 
persistence and motivates scientists to 
do their job. Researchers are passionate 
about their work and proud to be part of 
the research community – they see it as 
a vocation, not just a job (4). What can 
be a problem here? Overworking that 
can lead to burnout, extreme compet-
itiveness that makes academia hostile, 
and overidentification with research 
projects that can spiral into anxiety and 
depression when things don’t work out 
as planned. Embarking on a science 
career path is filled with enthusiasm 
and motivation, but PhD projects are 
often a lonely pursuit. Zooming into 
the tiniest details can make us forget 
the bigger picture and why our work is 
important.

Finding meaning inside and outside of 
work
Talking about your research is an easy 
and effective way to keep up motiva-

tion and be reminded of the impact you 
are making in this world. Research in-
stitutions and PIs can encourage and 
support younger scientists to be part 
of the wider discussion about science 
and society and make sure they are 
able to attend conferences and present 
their findings and ideas. Being part of a 
science outreach program can help re-
member why you started doing science 
in the first place and why your project 
matters. Celebrating small progress 
steps can keep you on track because 
projects are long runs.

And last, take a step back from work. 
Take care of yourself so you can take 
care of your research and your team. 
Be aware of the overall well-being 
and support your colleagues. Work on 
destigmatizing mental health problems 
and encourage seeking help. Academia 
prides itself on the workaholic culture 
it has, but loving and being passion-
ate about your work should not mean 
neglecting the rest of your life. Take 
vacations, enjoy time with friends and 
family, maintain a healthy routine, have 
a hobby, meditate. And if the burden 
gets too heavy, reach out for help. It is a 
sign of strength, not weakness.

Jelena Brasanac 
PhD student 

AG Gold

1. Evans, Nat Biotechnol, 2018 
2. Woolston, Nature, 2019
3. https://go.nature.com/32L3wVh
4. https://bit.ly/34UfkqY
5. https://bit.ly/2YTMW4B
6. Edmondson and Lei, Annu Rev Organ Psy-
chol Organ Behav, 2014
7. Fredrickson and Joiner, Perspect Psychol Sci, 
2018
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It was sometime in those home office 
days when I was about to start typing 
about how to procrastinate productive-
ly. That very moment I got an e-mail 
from our program coordinator saying 
“Since some of you might have some 
time to kill, I would like to draw your 
attention to the following online course 
about systematic reviews, which is prob-
ably time well-spent…” I didn’t need to 
know anything more, as I was already 
convinced to register for that course.

Importance of systematic reviews 
Before one decides to take this course, 
one might wonder why one should be 
interested in systematic reviews in 
the first place. Systematic reviews are 
an objective method to reduce bias 
during the collection, summary, pre-
sentation, interpretation, and report 
of the research evidence. If that hasn’t 
quite convinced you, then imagine this: 
missing important studies opposing 
your hypothesis due to non-systematic 
search strategy! Now think of all the 
hours and materials you could have 
saved from what would have otherwise 
been a no-go research question! Con-
vincing enough, right?

Intended audience
The Cochrane Interactive Learning 
is an online course on Cochrane Sys-
tematic Reviews. It offers more than 
10 hours of self-paced learning on the 
whole systematic reviewing process of 
intervention studies from scratch. It is 
suitable for both new and more expe-
rienced authors because it provides up-
dated information and useful tools for 
screening the literature together with 
your colleagues, conducting quantita-
tive or qualitative analysis or even me-
ta-analysis, calculating risk of bias, etc.

Cochrane Interactive Learning is ap-
propriate not only for self-paced online 
learning, but also as part of a blended 
learning approach. For this reason, there 
are institutions that offer this course in 
a combination of module content with 
more advanced learning in workshop 
settings. You can register for it free of 
charge with your Charité e-mail.

Structure and learning approach 
in modules
In order to make the learning process 
not only much more efficient, but also 
more fun, there is a range of content 

formats, ranging from links to various 
useful web pages, to audiovisual ma-
terial, interactive exercises, quizzes, 
worked-out examples, and assessments. 
What is also very handy is that you can 
filter options, as well as mark your fa-
vourite pages.

The course comprises 11 modules, each 
one with specific learning objectives. 
What I particularly enjoyed is that each 
module is then subdivided into distinct 
learning units. This allows you to have 
a clear picture of the content and what 
comes next. There is even a progress 
bar for each learning unit. I found this 
particularly motivating towards com-
pleting at first each module and subse-
quently the entire course.

Assessments and certificates
In academia, students very much anoth-
er incentive for completing of the course 
is that at the end of every module there 
is an assessment. Upon successful com-
pletion of the module, you can down-
load your certificate. Small rewards 
always work!

Summary
Pros: The course is clearly structured, 
easy to follow, and presents information 
in an accessible manner, even if you’re 
an absolute beginner.
Cons: As its name suggests, it is focused 
on Cochrane Systematic Reviews, that 
is, reviews on intervention studies. Of 
course, the science of science remains 
the same, so a lot of the guidelines 
apply anyway to other types of system-
atic reviews, too. 
To sum up, whether you have an idea of 
what a systematic review is or not, this 
course is a great choice to start with!

 Zoi Chasapopoulou
M.Sc. Sudent 

Medical Neurosciences

Cochrane Interactive Learning

An Online Course For Systematic Reviews

Check it out at:  
https://training.cochrane.
org/interactivelearning/
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News in BriefNews in Brief

New Master’s Students 2020
Twenty-one new first-year students — 
ten of them as part of PhD fast-track 
of the Einstein Center for Neurosci-
ences Berlin (ECN), one of Neurasmus 
program — as well as six second-year 
Neurasmus students from all around 
the world will join our MedNeuro fam-
ily this fall. This year, the obligatory 
campus walk will be given by the Ber-
lin Museum of Medical History at the 
Charité, but unfortunately the tradi-
tional tour of the museum cannot take 
place due to construction works. As 
usual, the office will give an introduction 
to the program and assist the students 
with administrative issues.

Enthusiast of statistics will love to learn 
that currently we have a rate of roughly 
85% female students (MedNeuro: 85%, 
ECN: 90%, Neurasmus: 100%) of first-
year students, and 84% of the second 
year-students from the Neurasmus 
program, moving to Berlin from either 
Amsterdam or Bordeaux.

New PhD Students
We are happy to announce new mem-
bers of the MedNeuro family: A warm 
welcome to our new PhD students: 

Helle Foverskov Rasmussen (Prüß), 
Xuanzong Guo (Yildirim), Lina Hell-
wig (Mergenthaler), Adam Hilbert 
(Ritter), Stefanie Kunas (Bermpohl), 
Sara Moberg (Larkum), Pablo Re-
inhardt (Walter), Annika Rosenthal 
(Romanczuk-Seifert), Matej Škrobot 
(Wenger) and Janina Zeqiraj (Basta). 
Welcome to our PhD program!

New Neurasmus III Application 
Granted
As of Tuesday, 14 July 2020, we got the 
confirmation that our applicantion has 
been granted. This is the third time that 
the program has been accepted. The 
Education, Audiovisual and Culture 
Executive Agency (EACEA) received 
97 eligible applications. Our grant ap-
plication received a score of 95 out of 
100, one part of it even 20 out of 20! 
The lower total threshold was 87, based 
on the available budget. Details: Rele-
vance of the project (38/40), quality of 
the project design and implementation 
(19/20), quality of the project team and 
the cooperation arrangements (18/20) 
and impact and dissemination (20/20).

This means that we will continue our 
precious dual-degree and multi-cultur-

al program for the next five years. We 
welcome our new partner in Copenha-
gen as well as our former member in 
Coîmbra again!

We are really happy that we are able 
to continue the Neurasmus program. 
For more information see: http://www.
neurasmus.u-bordeaux2.fr.

New PhD Representives Elected
We originally planned a summer get-to-
gether to open the polls up in the tradi-
tional paper-based way. Since this was 
not possible in the summer, we asked 
PhD students to vote online — strictly 
confidential and anonymous.

There were two team applications this 
year:
- Rafaela, Hung and Alba
- Kazi and Ashraf

The majority voted for Rafaela, Huvng 
and Alba. Congratulations to the three 
of you! They received 68.75%, while the 
other team received 31.25% of the votes. 
Since there weren’t any individual can-
didates, the winning team covers both, 
the main representative as well as his/
her replacement. All are part of the our 
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two committees: the examination and 
admission committee and the program 
coordination committee.

Rafaela and Alba work in the group of 
Carmen Infante and Hung works in the 
group of Friedrich Johenning.

New MedNeuro Logo Released
We have been rolling out our new logo, 
one by one, to our online appearances, 
forms and advertisement materials.
The previous logo was designed by an 
agency more than ten years ago. The 
new logo’s colors match with our close 
collaboration partner — the Einstein 
Center for Neurosciences Berlin and 
was designed by former NeuroCure em-
ployee Ricardo Meyer.

Our idea was that 2020 is the right year 
to give MedNeuro a fresh, timely look.

If you spot any occurrences of the old 
logo, help us and let us know via of-
fice-medneuro@charite.de.

Ralf Ansorg
MedNeuro Office

Erratum

Being true to this issue’s topic, our be-
lief is that making mistakes is human 
and want to correct some uncertanties 
that occured in the previous issue of the 
CNS Newsletter.

In our interview article At the EDGE of 
Neuroscience and Art (Vol. 13-1) some 
details slipped our attention: Corinna 
Kühnapfel studied Cognitive Science 
in her Bachelor’s and is writing her 

thesis on empirical 
aesthetics in her 
Master’s program 
“Cognitive Sci-
ence -Emb o d ie d 
Cognition”; the 
brain hologram art 
piece was build by 
Tatiana Lupashina 
and Hamish Logan 
and the full name 
of the neuroscien-

tist-artist who developed the sensory 
feedback system to transform brain 
data into music and video is Ashley 
Middleton.

We want to apologise to the people 
from EDGE and our dear readers for 
these mistakes!

Your
CNS Newsletter 

Team

The previous MedNeuro logo 
was designed by an agency 
more than 10 years ago!
Image credits: daVinci 
(Charité) 

The colors of the new 
MedNeuro logo closely 

match those of our 
close collaboration 

partner - the Einstein 
Center for Neuroscienc-

es Berlin!

Image credits: 
Ricardo Meyer (Charité) 

Image: freepik on flaticon; freepik on freepik
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November
9-12 From Neuroscience to 

Artificially Intelligent Systems (NAISys)
9-10 32nd World Congress on 

Neurology & Neuroscience
12-14 Technology, Mind and Society

October
5-7. 11th International Symposium on 

Neuroprotection and Neurorepair
15-18. 3rd Edge’s Annual Exhibition of 

Neuroscience and art
22-23. 3rd International Conference on 

Neurology and Psychology
23. Computational Data Neuroscience Symposium

28-31. EMBO workshop | Neuroepigenetics: from cells to 
behaviour and disease

December
2-16 Cell Bio Virtual 2020-An Online 

ASCB|EMBO Meeting
2-4 CSH: Neurodegenerative diseases: 

biology & therapeutics
9-11 Neuronus 2020 IBRO Neuroscience 

Forum




