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Are we wasting our time with training?



Null effects of boot camps and 
short-format training for PhD 
students in life sciences - Feldon
et.al., PNAS 2017

“Here we show that participation in such short-format 
interventions is not associated with observable benefits 
related to skill development, scholarly productivity, or 
socialization into the academic community.”



cyverse.org



STEM Careers and the Changing 
Skill Requirements of Work -
Deming & Noray, NBER 2019

“[O]ver time, new technologies replace the skills and tasks 
originally learned by older graduates, causing them to experience 
flatter wage growth and eventually exit the STEM workforce. 
Faster technological progress creates a greater sense of shortage, 
but it is the new STEM skills that are scarce, not the workers 
themselves.”



“Does your institution meet this need?” 
(‘no’ responses)

*
*
*

*
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• Time: Long – quarters/semesters
• Format: Lecture heavy; some hands-on
• Pre-req: Articulated and enforceable 
• Learner prep: Prespecified prep/needs
• Instructor: Expectation of qualification
• Regulation: Standards or laws apply
• Sequence: Within a major/minor
• Variance: Highly predictable/repeatable
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• Format: Focus on interactive/hands-on
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• Instructor: Domain not pedagogy expert 
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Formal 
evidence 
about 
teaching 
applies



Achieving our vision requires more than 
communicating ideas. 
We must build communities and support 
them…



Building community…







Supporting community…



The Bicycle 
Principles for 
Effective, Inclusive, 
and Career-spanning 
Short-format 
Training



Developing a community-driven 
strategy…











The Principles…
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The Principles
• Label and capture the best of what many (but not all) do

• Provide a path for individuals or groups to develop a 
predictable experience

• Enshrine values and practices which may get lost due to 
scarce resources (time, experience, awareness)



Core Principles
All short-format training should...

1.Use Best Evidence; grounded in findings from the education 
sciences and formally evaluated instruction.
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2. Promote Catalytic learning; prepare learners to succeed 
when the application of knowledge, skills, and abilities 
requires further self-directed study.
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3. Be Effective; provide evidence (i.e., from assessment, 
evaluation) to learners that they have made progress in 
achieving programmatic and learning goals.



Core Principles
All short-format training should...

4. Be Inclusive; maximize the ability of all learners to 
participate in and benefit from the learning experience.



Community Principles
Communities increase the impact of short-format by 
working to ...

5. Reach: include new types and larger audiences of learners.



Community Principles
Communities increase the impact of short-format by 
working to ...

6. Scale: increase delivery of short-format training by new 
groups and larger numbers of instructors and instructional 
developers.



Community Principles
Communities increase the impact of short-format by 
working to ...

7. Sustain: work to maintain the availability, usability, 
relevance, and reliability of learning materials as well as 
supporting the supporting infrastructures, trainers, and 
communities which enable effective and inclusive training.



Best 
Evidence

EffectiveCatalytic

Inclusive

CORE 
PRINCIPLES

“The unicycle” – fine for going alone



Best 
Evidence

EffectiveCatalytic

Inclusive

CORE 
PRINCIPLES

“The bicycle” – good for going far

Reach

Scale

Sustain
COMMUNITY 
PRINCIPLES



Recommendations to implement…



Ferdinand Pauwels - Luther hammers his 95 theses to the door



This artwork was created with the help of Artificial 
Intelligence. Create your own AI-generated artworks using NightCafe Creator.

scientist in a lab coat riding a bicycle

https://creator.nightcafe.studio/create


A. Professionalize the 
training of short-
format training 
instructors and 
instructional designers 

Doctor studying a textbook



B. Centralize 
infrastructure for 
short-format training 
assessment and 
evaluation 

scientist measuring an experiment



C. Support 
microcredentialing of 
short-format training 
instructors

Female student receiving a diploma 



D. Operationalize 
equitable and inclusive 
practice in short-
format training as an 
ethical obligation 

Large crowd of people having fun



E. Deploy short-format 
training to counter 
inequity 

Judge in robe fighting for justice



F. Make the Bicycle 
Principles actionable 
for funders 

Gold Bicycle



G. Clarify the economic 
models that enable 
short-format training 

Bank made from Legos



H. Document models 
for high-fidelity 
reaching, scaling, and 
or sustaining of short-
format training 

High-fidelity radio set



I. Apply FAIR principles 
to training materials

People sharing lollipops



J. Encourage 
interoperable short-
format training 
registries 

Person signing a guestbook



K. Communicate 
standards of 
instruction through 
badging 

Scout earning a badge



L. Develop an 
implementation 
strategy for Catalytic
Learning

Chemistry lab explosion



M. Support integration 
of diagnostic 
assessment into short-
format training

Grading a test



N. Encourage 
evidence-based 
guidance to support 
career-spanning 
learning 

Futuristic trail map



Sharing these ideas…



bikeprinciples.org



•Summary: Expands upon what problem the recommendation tries to solve.
•How might this work: Brief implementation example and suggestions on evaluating success.
•Related Principles: Most closely related Bicycle principles.
•Benefits to the learners: How recommendation helps learners (directly or indirectly).
•Incentives to Implementers: Motivations for implementers to enact this recommendation.
•Barriers to Implementation: Obstacles that may hinder this recommendation.



What stakeholder are you?

How do you rate:

• Benefits to learners
• Incentives to implementors
• Barriers to implementation
• Your likelihood to implement



Building the community (next steps)…



• Survey
• Focus groups
• Feedback forum
• Mailing list
• Preprint/publication
• Webinars

bit.ly/bikefeedback22



Share and join in!



Thanks!

@JasonWilliamsNY

williams@cshl.edu

“The illiterate of the 21st

century will not be those 
who cannot read and write, 

but those who cannot 
learn, unlearn, and relearn” 

– A. Toffler


