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Goals for today

• Discuss the possible reasons why WE should trust science 
(e.g., the scientific method, scientific objectivity, scientists’ 
ethos, the track-record of scientific research, organization of 
the scientific production of evidence)

• Discuss reasons why YOU should care about science and 
evidence-based practices

• Understand the course structure and website 
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Why TRUST SCIENCE?



the scientific method…



Albert Einstein



Crispino, L. C. B., & Kennefick, D. J. (2019). A hundred years of the first experimental test of general 
relativity. Nature Physics, 15(5), 416–419. http://doi.org/10.1038/s41567-019-0519-3

http://doi.org/10.1038/s41567-019-0519-3


Karl Popper

«It is part of my thesis that all our 
knowledge grows only through the 
correcting of our mistakes.»



Charles Darwin





Paul Feyerabend

«The only principle that does not inhibit 
progress is: anything goes.»



science is objective…
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https://press.princeton.edu/books/paperback/9781890951795/objectivity

The meaning of objectivity has 
changed over time… 
• truth‐to‐nature: aims to extract 

a universal truth
• mechanical objectivity: an 

automated reproduction of 
particulars (not universals) that is 
free of personal opinion

• trained judgement: expert 
identifies meaningful patterns 
and creates appropriate 
visualizations to generate insight

https://press.princeton.edu/books/paperback/9781890951795/objectivity
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More on scientific objectivity… 
https://plato.stanford.edu/entries/scientific-objectivity/

“We have shown that it is hard to define scientific objectivity in terms of a 
view from nowhere, value freedom, or freedom from personal bias. It is a 
lot harder to say anything positive about the matter. Perhaps it is related 
to a thorough critical attitude concerning claims and findings, as Popper 
thought. Perhaps it is the fact that many voices are heard, equally 
respected and subjected to accepted standards, as Longino defends. 
Perhaps it is something else altogether, or a combination of several 
factors discussed in this article.(…) Work on this problem is an ongoing 
project, and so is the quest for understanding scientific objectivity.”

https://plato.stanford.edu/entries/scientific-objectivity/


science always gets it right…
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Ioannidis, J. P. A. (2005). Why most published research findings are false. PLoS Medicine, 2(8), e124–6. 
http://doi.org/10.1371/journal.pmed.0020124

Ioannidis, J. (2005). Contradicted and initially stronger effects in highly cited clinical research. JAMA, 
294(2), 218–228. http://doi.org/10.1001/jama.294.2.218

http://doi.org/10.1371/journal.pmed.0020124
http://doi.org/10.1001/jama.294.2.218
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Open Science Collaboration. (2015). Estimating the reproducibility of psychological science. Science, 349(6251), 
aac4716–aac4716. http://doi.org/10.1126/science.aac4716

Replicability Crisis in Psychology and Economics

http://doi.org/10.1126/science.aac4716
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Replicability Crisis in Psychology and Economics

Camerer, C. F., Dreber, A., Forsell, E., Ho, T.-H., Huber, J., Johannesson, M., et al. (2016). Evaluating replicability of 
laboratory experiments in economics. Science, 351(6280), 1433–1436. http://doi.org/10.1126/science.aaf0918

http://doi.org/10.1126/science.aaf0918


scientists have an ethos…
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The Ethos of Science (aka, the 
Mertonian norms):
• Universalism: it’s not about 

who is doing the science 
• Communism/Communality: 

scientists share! 
• Disinterestedness: scientists 

don’t have egos or financial 
interests, only thirst for 
knowledge

• Organized skepticism: no 
claim is accepted at face 
value…

https://en.wikipedia.org/wiki/Mertonian_norms

https://en.wikipedia.org/wiki/Mertonian_norms
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Trust in science is NOT warranted 
because there is a singular scientific 
method that is objective and infallible; 
science consists of communities of 
people, making decisions for reasons that 
can be biased and self-interested, using 
diverse methods…

There are however some reasons to 
TRUST science, specifically: 
• its sustained engagement with testable 

empirical phenomena;
• its social and organized character – a 

form of organized skepticism that is not 
dependent on single individuals and 
tends to self-correction in the long run.



23https://www.ipcc.ch

https://www.ipcc.ch/
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1 do science well

tackle societal challenges

be ready for the jobs of the future

do your work right

Why YOU should care about evidence-based practices to…
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Munafò, M. R., Nosek, B. A., Bishop, D. V. M., Button, K. S., Chambers, C. D., Sert, du, N. P., et al. (2017). A 
manifesto for reproducible science. Nature Human Behaviour, 1, 1–9. http://doi.org/10.1038/s41562-016-0021
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Munafò, M. R., Nosek, B. A., Bishop, D. V. M., Button, K. S., Chambers, C. D., Sert, du, N. P., et al. (2017). A 
manifesto for reproducible science. Nature Human Behaviour, 1, 1–9. http://doi.org/10.1038/s41562-016-0021
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https://www.gapminder.org/ignorance/ 

https://www.gapminder.org/ignorance/
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Goldstein, D. G., & Gigerenzer, G. (2002). Models of ecological rationality: The recognition heuristic. 
Psychological Review, 109(1), 75–90. http://doi.org/10.1037//0033-295X.109.1.75 

http://doi.org/10.1037/0033-295X.109.1.75
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https://ourworldindata.org/does-the-news-reflect-what-we-die-from 

https://ourworldindata.org/does-the-news-reflect-what-we-die-from
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https://ourworldindata.org/food-choice-vs-eating-local

https://ourworldindata.org/food-choice-vs-eating-local
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Data science is not (only) 
machine learning and AI
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Policy Statement on Evidence-Based Practice in Psychology

Best research evidence refers to scientific results related to intervention strategies, assessment, clinical problems, and 
patient populations in laboratory and field settings as well as to clinically relevant results of basic research in psychology and 
related fields. A sizeable body of evidence drawn from a variety of research designs and methodologies attests to the 
effectiveness of psychological practices. Generally, evidence derived from clinically relevant research on psychological 
practices should be based on systematic reviews, reasonable effect sizes, statistical and clinical significance, and a body of 
supporting evidence. The validity of conclusions from research on interventions is based on a general progression from 
clinical observation through systematic reviews of randomized clinical trials, while also recognizing gaps and limitations in 
the existing literature and its applicability to the specific case at hand (APA, 2002). Health policy and practice are also 
informed by research using a variety of methods in such areas as public health, epidemiology, human development, social 
relations, and neuroscience.

Researchers and practitioners should join together to ensure that the research available on psychological practice is both clinically 
relevant and internally valid. It is important not to assume that interventions that have not yet been studied in controlled trials are 
ineffective. However, widely used psychological practices as well as innovations developed in the field or laboratory should be rigorously 
evaluated and barriers to conducting this research should be identified and addressed.

http://www.apa.org/practice/guidelines/evidence-based-statement.aspx

The following statement was approved as policy of the American Psychological Association (APA) by the APA Council of 
Representatives during its August, 2005 meeting.

Evidence-based practice in psychology (EBPP) is the integration of the best available research with clinical expertise in the context of 
patient characteristics, culture, and preferences. This definition of EBPP closely parallels the definition of evidence-based practice 
adopted by the Institute of Medicine (2001, p. 147) as adapted from Sackett and colleagues (2000): "Evidence-based practice is the 
integration of best research evidence with clinical expertise and patient values." The purpose of EBPP is to promote effective 
psychological practice and enhance public health by applying empirically supported principles of psychological assessment, case 
formulation, therapeutic relationship, and intervention.
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http://www.apa.org/practice/guidelines/evidence-based-statement.aspx
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1 do science well

tackle societal challenges

be ready for the jobs of the future

do your work right

Why YOU should care about evidence-based practices to…
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https://en.wikipedia.org/wiki/Hierarchy_of_evidence

Course structure

The course is inspired in the idea of a hierarchy of evidence – starting
with expert opinion and ending with sytematic reviews and evidence-
based interventions

https://en.wikipedia.org/wiki/Hierarchy_of_evidence


37

Course structure

algorithms

consensus

experiments

synthesis

intervention
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https://matarui.github.io/ebdm/

Course website

https://matarui.github.io/ebdm/


Summary
• No such thing as THE scientific method: It’s perhaps a bit too much to say that, in

science, “anything goes” (cf. Feyerabend). And yet, there is no such thing as THE
scientific method. There is always a debate between induction (e.g., Darwin) and
deduction (e.g., Einstein), with many ways of producing knowledge…

• Science as a mutable but self—correcting method: The changes in the meaning of
objectivity are a good example of how the scientific enterprise is mutable. Further,
scientists make mistakes and, on occasion, even mislead; the scientific discourse and
methods can also be co-opted by industry and other interests. As a consequence,
science can get it wrong (phlogiston) or be confusing (climate change debates) which
can lead to an erosion of trust.

• Fighting (bad) science with science: Yet science has a track-record of developing
systems to ensure adequacy of principles and explanations such as new theories (e.g.,
relativity), practices (e.g., pre-registration), and forms of organization (e.g., team
science). For all its flaws, as a whole, and in the long-run, the scientific enterprise tends
to come up with new ideas that provide better accounts of real-world phenomena and
produce useful technology (e.g., lasers, vaccines).

• Evidence-based decision making: The course is inspired by two ideas. One is that
of a pyramid of evidence, going from expert knowledge to evidence-based
interventions. Another that of science as a set of tools – a toolbox – each with a certain
function and some strengths (and weaknesses) for understanding and interacting with
the world – we can profit from having an overview of these tools to be able to apply
each and, ultimately, make better, informed decisions both as individuals and groups. 39


