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Why did this work start Need: lifelong learning

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

[...] the labor market impact of rapid technological change 
depends critically on the extent to which schooling and 
“lifelong learning” can help build the skills of the next 
generation.

Problem: short-format training is often ineffective

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

[...] participation in such short-format interventions is not 
associated with observable benefits related to skill 
development, scholarly productivity, or socialization into the 
academic community. [...] We conclude that boot camps 
and other short formats may not durably impact student 
outcomes.



Why did this work start



Where did this work start
December 2021 (virtual)
May 2022 (in person)
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Short-format training (SFT) definition
______________________________

Instruction in disciplinary skills and knowledge over a relatively short duration (i.e., 
hours, days, or a few weeks). 

● Generally happens outside of a formal degree-granting program. 
● Content is determined by instructors or instructional designers.
● Tends to be stand-alone, not requiring formal prerequisites or required 

subsequent SFT. 
● Typically delivered to a group of learners who enroll because of their interest in 

the topic, rather than a mandate.
● Typically developed and delivered by domain experts outside of and separately 

from an institutional teaching role.



All Short Format Training should…

1. Use Best Evidence; grounded in findings from the education 
sciences and formally evaluated instruction.

2. Promote Catalytic learning; prepare learners to succeed 
when the application of knowledge, skills, and abilities 
requires further self-directed study.

3. Be Effective; provide evidence (i.e., from assessment, 
evaluation) to learners that they have made progress in 
achieving programmatic and learning goals.

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

The “unicycle” - fine for going alone



Community principles (when STF happens in)...

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

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

3. 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.

The “bicycle” - good for going far



www.bikeprinciples.org



How to implement the 
principles in practice?

We collected a set of 
recommendations

Descriptive Features

Every recommendation has six features:

● 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.



Recommendations

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

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

● C. Support microcredentialing of short-format 
training instructors

Institutional role in certifying training

https://www.bikeprinciples.org/#a_professionalize/
https://www.bikeprinciples.org/#a_professionalize/
https://www.bikeprinciples.org/#b_centralize-assessment-evaluation/
https://www.bikeprinciples.org/#b_centralize-assessment-evaluation/
https://www.bikeprinciples.org/#c_microcredentialing/
https://www.bikeprinciples.org/#c_microcredentialing/


Recommendations

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

● E. Deploy short-format training to counter inequity

● F. Make the Bicycle Principles actionable for funders

An ethical approach to training

Outreach to funders

https://www.bikeprinciples.org/#d_equity-inclusion-ethics/
https://www.bikeprinciples.org/#d_equity-inclusion-ethics/
https://www.bikeprinciples.org/#e_inequity/
https://www.bikeprinciples.org/#f_funder-actionable/


Recommendations

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

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

● I. Apply FAIR principles to training materials

Planning (at all levels)

https://www.bikeprinciples.org/#g_economic-models/
https://www.bikeprinciples.org/#g_economic-models/
https://www.bikeprinciples.org/#h_hi-fi-models/
https://www.bikeprinciples.org/#h_hi-fi-models/
https://www.bikeprinciples.org/#i_apply-fair/


Recommendations

● J. Encourage interoperable short-format training 
registries

● K. Communicate standards of instruction 
through badging

● L. Develop an implementation strategy for 
Catalytic Learning

Institutional role (again!)

Make learning useful

https://www.bikeprinciples.org/#k_badging/
https://www.bikeprinciples.org/#k_badging/
https://www.bikeprinciples.org/#l_implement-catalytic/
https://www.bikeprinciples.org/#l_implement-catalytic/


Recommendations

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

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

Feedback

Best evidence

https://www.bikeprinciples.org/#m_diagnostic-assessment/
https://www.bikeprinciples.org/#m_diagnostic-assessment/
https://www.bikeprinciples.org/#n_career-spaning-guidance/
https://www.bikeprinciples.org/#n_career-spaning-guidance/


One example of 
recommendation:

Apply FAIR principles to 
training materials

● Summary: The value of training materials increases [...]
● How might this work: [...] Specialized computational 

tools [...]
● Related Principles: 

a. Core: Inclusive
b. Community: Reach, Scale, Sustain

● Benefits to the learners: 
a. easier to find 
b. more learners to be reached by training 
c. adapt and customize materials to their needs

● Incentives to Implementers: 
a. For Instructors and Instructional Designers

i. easier to locate and reuse
ii. credited by others
iii. collaboration and co-development

b. For Funders and Organizations
i. reducing effort duplication

● Barriers to Implementation: 
a. mindset change needed, training and information 

resources may help
b. extra effort when designing materials, templates 

and clear guidelines may help
c. Institutional guidelines may prohibit application of 

FAIR



My personal summary

● Essential role of the institution to facilitate this process
● Assess what makes learning effective and inclusive



Where does this work 
continue



Thank 
you



The Bio-IT project: one 
example of bottom-up 
initiative that gained 
institutional recognition

* Disclaimer: I manage the project and 
believe in its value, hence I am biased



European Molecular 
Biology Laboratory

Community initiative to build, 
support and promote 

computational biology 
research at EMBL

Lisanna PaladinRenato Alves

Bio-IT: what, who, where 

The Project Managers:

+ The community!



The project structure: four pillars

● Training

● Community

● Infrastructure / 
Resources

● Information



Bio-IT website: information hub

bio-it.embl.de

● Courses and events
● Course materials
● Catalogue *
● Consulting sessions

● EMBL chat *
● GitLab
● Coding platforms 
● Notes & survey tools
● Other resources 

● Coding clubs *
● Grassroots *
● Community blog

● EMBL centers * 
● IT services info
● WikiHows
● Newcomers guide *



Courses and events
catalogue.bio-it.embl.de



Coding clubs    Grassroots

…



EMBL chat
chat.embl.org



EMBL centers



Newcomers guide

Table of contents

● About Bio-IT Project

● Members of the Bio-IT Community

● Computational Resources

● Technical Setup

● Events

● Contacts

https://bio-it.embl.de/newcomer-guide/1-about-bio-it/
https://bio-it.embl.de/newcomer-guide/2-bio-it-community/
https://bio-it.embl.de/newcomer-guide/3-computational-resources/
https://bio-it.embl.de/newcomer-guide/4-technical-setup/
https://bio-it.embl.de/newcomer-guide/events/
https://bio-it.embl.de/newcomer-guide/6-contact/


In summary: #collaboration

* The next slide was presented at the CW22



European Molecular 
Biology Laboratory

Community initiative to build, 
support and promote computational 

biology research at EMBL

Platform to support computational training, 
remote collaboration, community building

TRAINING INFORMATION TOOLS COMMUNITY

● Intergovernmental organisation
● 6 sites in EU, international staff
● Dynamic research context
● Open Science policy

THE CONTEXT

THE PROBLEM

● Remote work highlighted some challenges 
and opportunities

● Distributed nature of the institute
● Synergising experts’ knowledge
● Standardisation of the training process

○ Identification of needs and design of training
○ Advertisement and delivery

THE SOLUTION

CHAT SHARE
CODE 

SHARE
INFO 

bio-it.embl.de

bio-it@embl.de

@EMBL_BioIT

Context-related 
issues, stressed by 
the pandemic

● Allow people to 
communicate & train

● Allow people to work 
together

● Structured and accessible  
information 

VISION

Structure a platform to 
support collaboration, 
building on what exists 

and others…

mailto:bio-it@embl.de

