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Openness guides discovery

M Check for updates

unding agencies, host institutions

and thesis committees require sci-

entists to design elaborate research

plans that are expected to guide a

project’s progress years into the
future. But such agendas are at odds with the
inherent unpredictability of the scientific dis-
covery process. Indeed, when we look back
onourowncompleted projects, the unantici-
pated twists and turns are typically what is
most noteworthy. We have seen new questions
emerge from unexpected findings or froman
evolution in our thinking, sometimes even
changinga project’s entire goal. Insights from
other scientists prompted us to look in new
directions. Many of our investigations turned
outtobe fruitless, which forced ustoabandon
the plannedlinear process (Fig. 1a) and instead
trace back andbranchoutinalternative direc-
tions (Fig. 1b).

In reality, research projects grow through
anevolutionary process. Variation — the sub-
strate of evolution — is provided through the
emergence of new questions and avenues of
investigation. The research team must then
choose which directions to pursue, a process
akin to natural selection’. Along with this evo-
lution atthe macro-scale, amuch more orderly
processis required at the micro-scale. Within
each step, thoughtful study design leads to
robust experiments and analyses. This com-
plementarity between evolution and design
best encapsulates the process of discovery:
in ‘night science’ we evolve ideas for the next
step, while ‘day science’ tests them?.

Aproject’sevolutionary historyis generally
obscured in the resulting scientific publica-
tion. The publication’s function is to justify
and communicate the project’s main results; it
isnotahistorical account. Instead of recount-
ing all of the project’s dried-up branches,
publications zoom in on a single lineage in
its evolution: the steps that led to the most
interesting result (Fig. 1c). Publications typi-
cally describe the discovery asitideally should
have happened, reporting only the evidence
relevant to the proposed claims®.

While publications create the illusion of
aclosed and focused development, an atti-
tude of openness is key in the actual making
of adiscovery. Psychologists use five dimen-
sions to map human personality: extraversion
(enthusiasm, assertiveness), agreeableness
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Fig.1|Project design and evolution. a, Project plan. b, Actual process. ¢, Publication.

(compassion, politeness), conscientiousness
(industriousness, orderliness), neuroticism
(withdrawal, volatility) and openness to expe-
rience (openness, intellect)*’. Of these, only
openness is consistently correlated with a
wide range of creativity measures®. Moreo-
ver, openness to experienceis associated with
increased scientific creativity and research
performance’. Luckily, openness to experi-
ence is not only a personality trait, but also a
skill we can cultivate®.

Science requires us tobe open: we constantly
need to follow the data, to branch out in new
directions. A need for openness is shared by
any creative profession. For example, the nov-
elist Stephen King describes how he focuses
on situations rather than preconceived plots,
allowing his characters to take the narrative in
unexpected directions". Openness allows crea-
tive endeavors to evolve. When one hears new
ideas, being open means asking, “How could
this idea contribute to the project?” By con-
trast, secrecy tendstostifle a project’s progress.

Every project needs a guide who takes
responsibility for navigating its evolution.
Collaborating on the project with a trusted
co-worker — a science companion — facilitates
idea generation and refinement™. But to
exposethe projecttoavariety of perspectives,
the guide must engage with a wider range of
colleagues, actively seeking out colleagues
who mightbe ableto contributeideas ortools —

not only when the project has hitaroadblock
butalsowhenitis going well. Exciting new con-
nections and possibilities often emerge from
unexpected places that canbe explored when
the guide has a ‘growth mindset™.

Toownaproject, weneed tobe open. We do
notneedtohavealltheideas. Tolet the project
evolve, we must shift our focusto the project’s
perspective. What doesthe project need? Who
else might be able to contribute? A science
project is akin to the ‘Stone Soup’ folk story:
a guide comes into a village with little more
than a stone and convinces each villager to
contribute something to the emerging soup,
thereby benefiting everyone involved.

As the project’s guide, we decide which
ideas to follow and which to set aside. If we
aretoo narrow, the project lacks the freedom
to evolve. But if we are too lenient, an excess
of competing directions can spiralinto chaos.
Learning to find the right balance between
these extremes is one of the greatest joys in
science. To paraphrase Dwight D. Eisenhower’s
aphorism:inresearch, planningisindispensa-
ble, but detailed plans are useless.
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