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The Promised Land
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Pillars of Academic Nirvana (Nosek et al., 2012, 2012, 2018)
The Psychological Science Accelerator (Chartier, 2016-Forever)
Becoming Cumulative Science (Mischel, 2009)



A Obstacles A

Current teaching and

mentoring practices



Obstacles g

Teaching subject-matters without:
‘ ‘ — probabilistic uncertainty
' — research design
‘ — Samples (type & quality)

— Measurements




Obstacles

Thesis Supervision

— Questionable Research Practices (QRPs)
— Q-Measurement-Ps

— P-Hacking

— Data Hogging

— HARKing

— Publication bias ‘
— Nefarious Incentives ‘
— Underpowered studies
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Question

If science is a process of knowledge production, then is science
education best expressed as teaching students or as
teaching them the knowledge itself?
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Possible Answer

Teaching students the accumulated knowledge, then we are not
actually teaching them science. Rather, we are teaching them science’s
products, and indeed we are misleading them by substituting the
teaching of scientific facts, as if it were the teaching of science itself

(Marks, 2009, p. 22)



FORRT:

Science education inevitably entails learning about /ow scientist learn

they know.




FORRT

KEY IDEAS

Purpose of Higher-ED
Epistemic Uncertainty
Ethics

Social Justice
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What is Purpose of Higher-Education?

Insofar higher education institutions aim to prepare students for
an increasingly technological workforce whose advances affect
everyone’s lives in ever shorter time spans, its training ought to

provide the compulsory knowledge for practical adjudication of

scientific output.
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Emphasis on Epistemic Uncertainty

Inasmuch as the verity of quantitative scientific findings hinges on
probabilistic uncertainty, research design, measurements/instruments,
sampling methods & representativeness, we should communicate the

facts of science relative to the process by which it was acquired.
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The Ethics

Merging the teaching of substantive topics with open and reproducible
means to abide by principled teaching. e.g., to omit educating
students about the replication crisis results in a
false sense of certainty,
which can be thought as misleading, if not unethical.
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The why of open in teaching/mentoring

Social Justice;i;

Maximize every student’s likelihood of present and future
engagement with resources, facilitate the acquisition of knowledge and
bolster opportunities that would otherwise be inaccessible to
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The why of open in teaching/mentoring

Social Justice/z;

In science, wealthy and elite-educated individuals are
over-represented, as are males, whites, and citizens of western

industrialized rich countries.
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The why of open in teaching/mentoring

Social Justice;s

The current model of scientific production and teaching practices
reproduces global inequalities. And as science is built on the same
foundations of society itself, it inherits many of its
hindering the success of traditionally marginalized groups.
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The why of open in teaching/mentoring

Social Justice/y

To help mitigate the detrimental effects in the access, learning and
production of scientific content, it is paramount to create the
conditions for knowledge to become a , accessible to all
members of society.
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Summary

Teaching and Mentoring
of reproducible and open research practices
1s the clearest indicator of the degree to which
Institutions and/or departments
embody principles of credible science.



Consequences of FORRT
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Collaborative

Future Consumers of Future scholars Crowdsourced

science Citizen
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FORRT
Educational Nexus

— Curated

Reproducibility and replicability knowledge
Conceptual and statistical knowledge
Reproducible analyses

Preregistration

Open data and materials

Replication research

— Crowdsourced

As above
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FORRT
Assessment

6 core principles

Reproducibility and replicability knowledge
Conceptual and statistical knowledge
Reproducible analyses

Preregistration

Open data and materials

Replication research



I. Reproducibility Crisis and

Credibility Revolution III. Reproducible analyses IV. Open data and materials V. Preregistration

Reproducible analyses allow the
checking of analytic pipelines and

Attainment of a grounding in the

motivations and theoretical L A O R R

underpinnings of reproducible facilitate error correction. @ comp_ I 2
: i . _ analysis before a study has been
and open research. Integration Enacting this principle requires o
: : : undertaken. This facilitates
with field specific content (i.e., or students to move towards
_ : ) _ transparency and removes several
grounded in the history of transparent and scripted analysis sontial ORP
replicability) practices potential QRE.
" Purpose of preregistration -
_ Reproducibility crisis and _ Strengths of reproducible Knm.wleflge of raditional _ distinguishing exploratory and
i oy . i. o publication models. Open i,
credibility revolution. pipelines. blishin ot confirmatory analyses,
55 PUDLSTLTE, pret transparency measures
. : Preregistration and registered
. Exploratory and confirmatory : Scripted analyses compared Reasons to share; for science, Sregisimtlon and Tegls
i. il. . . ii. reports - strengths and
analyses. with GUL and for one’s own practices .
differences
Qu.estiﬂt.lab‘le resea,lrch . sitories: e.g. OSF, When can you.preregister? Can
iii.  practices (its ‘theory’), and iil. Data wrangling P9 . ifi.  you pre-register secondary
FigShare, GitHub
prevalence. data?

Proposed improvement science
1nitiatives on statistics,

v,  measurement, teaching, data Programming reproducible data Accessing/sharing others data,

iv.  Writing a preregistration.

. . lyses. code, and material
sharing, code sharing, pre- e e °
registration, replication.
Ongoing debates, (¢.2. Comparing a preregistration to
v. Incentives for and against open v.  Open source and free software. Ethical considerations S
. a final study manuscript.
science).
Tools to check yourself and

Ethical considerations for
improved practices.

Examples and consequences of - Conducting a preregistered

. others; statcheck, GRIM, and . :
QO sec a accessing un/open data study.

SPRITE
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FORRT
Assessment

Breadth describes how widely teaching is distributed

— None. Not yet enacted, minimal breadth, or no evidence
—  Some. Opportunities for some.

—  Course requirement for all.

Dep th describes the degree to which students interact with the
core:

— None. Not yet enacted, minimal depth, or no evidence

- Knowledge.

- Practice.

- Application.



FORRT
Assessment

As part of an optional
course/module, or workshop, or
lecture given; attain knowledge
of the importance of
reproducible analyses,
including data pipelines and
scripting in
R/Python/JASP/SPSS/etc.

As part of an optional
course/module, or workshop, or
lecture given; practice
implementing reproducible data
pipelines and analysis scripts
with existing data.

As part of an optional
course/module, or workshop, or
lecture given; implement
reproducible analytical
pipelines in a research project.

Required

As part of a required
(assessed)
course/module/dissertation
project; attain knowledge of the
importance of reproducible
analyses, including data
pipelines and scripting in
R/Python/JASP/SPSS/etc.

As part of a required
(assessed)
course/module/dissertation
project; practice implementing
reproducible data pipelines and
analysis scripts with existing
data.

As part of a required
(assessed)
course/module/dissertation
project; implement reproducible
analytical pipelines in a
research project.




Where are we now?
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FORRT needs you!

https://osf.io/ b nh7 P

https://osf.io/gzgeu



https://osf.io/bnh7p

Thank you

H





