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With little knowledge comes great confidence: New Study Reveals Relati-
onship between Knowledge, Confidence, and Attitudes Towards Science

Lisbon, 14/09/2023 - A new study, just published in Nature Human Behaviour, sheds light on the
intricate interplay between knowledge, confidence, and attitudes towards science. The study,
conducted by a strongly multidisciplinary team of scientists, led by LIP’s researcher Joana Gon-
calves-Sd, presents compelling evidence that both overconfidence and negative attitudes
towards science peak at intermediate knowledge levels.

Overconfidence has long been recognised as a critical problem in judgment and decision making.
According to Cristina Mendonga, one of the lead authors of the new study: “Overconfidence occurs
when individuals subjectively assess their aptitude to be higher than their objective accuracy. Past research
has shown that miscalibrations in the internal representation of accuracy can have severe consequences but
how to gauge these miscalibrations is far from trivial”. In the case of scientific knowledge, overconfiden-
ce might be particularly significant, as the lack of awareness of one's own ignorance can impact
behaviours, pose risks to public policies, and even jeopardise health.

In the study published today, researchers examined four large surveys conducted over a span of
30 years in Europe and the USA, and sought to develop a novel confidence metric that would be
indirect, independent across scales, and applicable to diverse contexts.

The research team used surveys with the format "True", "False", "Don't know" and devised a ratio
of incorrect to "Don't Know" answers as an overconfidence metric, positing that incorrect answers
could indicate situations where respondents believed they knew the answer but were mistaken,
thus demonstrating overconfidence. In the words of Mendonca: “This metric has the advantages of
being easy to replicate and not requiring individuals to compare themselves to others nor to explicitly state
how confident they are.”

The results revealed two key findings. First, overconfidence tended to grow faster than knowledge,
reaching its peak at intermediate levels of knowledge. Second, respondents with intermediate
knowledge and high confidence also displayed the least positive attitudes towards science.

According to André Mata, one of the authors of the study: "This combination of overconfidence and
negative attitudes towards science is dangerous, as it can lead to the dissemination of false information and
conspiracy theories, in both cases with great confidence.” To validate their conclusions, the researchers
developed a new survey, quantitatively analysed the work of other colleagues and used two direct,
non-comparative metrics of trust, which confirmed the trend that trust increases faster than kno-
wledge.
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The implications of these findings are far-reaching and challenge conventional assumptions about
science communication strategies. According to the study coordinator Joana Gongalves-Sa, “Science
communication and outreach often prioritise simplifying scientific information for broader audiences. While
presenting simplified information might offer a basic level of knowledge, it could also lead to increased over-
confidence gaps among those with some (albeit little) knowledge. There is a common sense idea that a little
knowledge is a dangerous thing’ and, at least in the case of scientific knowledge that might very well be the
case”.

Thus, the study suggests that efforts to promote knowledge, if not accompanied by an equivalent
effort to convey a certain awareness of how much remains to be understood, can have unexpec-
ted effects. It also suggests that interventions should be targeted at individuals with intermediate
knowledge, since they make up the majority of the population and tend to have the least positive
attitudes towards science.

Nevertheless, the researchers caution that their confidence metric might not generalise to topics
outside of scientific knowledge and surveys that penalise wrong answers heavily. The study also
does not imply causality, and individual and cultural differences were observed.

Overall, this paper calls for further exploration of integrative metrics that can accurately measure
both knowledge and confidence while considering potential differences in constructs.

The research paper, titled "Intermediate levels of scientific knowledge are associated with overcon-
fidence and negative attitudes towards science" is available online in Nature Human Behaviour at
https://www.nature.com/articles/s41562-023-01677-8 with DOI: 10.1038/s41562-023-01677-8 and
can be made freely available by the authors via a request to spac@lip.pt. It was published on
14.09.2023. Nature also decided to highlight this study in a Research Briefing.

About the researchers: The study was conducted by a multidisciplinary team of researchers led by
Joana Gongalves-Sa. Joana Goncalves-Sa is the Coordinator Investigator of SPAC-LIP, and an ERC-
grantee. This study, which started at Nova SBE, resulted from a collaborative effort from the three
first authors, Simone Lackner, Frederico Francisco, and Cristina Mendonca, who have backgrounds
in Neuroscience, Physics, and Psychology, respectively. Mata is an Auxiliary Professor at Faculdade
de Psicologia, Universidade de Lisboa.

This study was partially funded by Welcome DFRH WIIA 60 2011 and ERC-Starting Grant FARE-
853566, both to JGS. The funders had no role in study design, data collection and analysis, decision
to publish or preparation of the manuscript.
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